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Abstract
The objective of this thesis is to analyze how the shift in industrial mix had contributed
to the energy intensity in Taiwan. The concern for energy intensity is mainly because it
is directly related to Carbon Dioxide (CO2) emission, and international negotiations on
global climate change might lead to an international regulation of CO 2 emission.
The data for this study are the 1981-1984-1986-1989-1991 29-sector input-output
tables of Taiwan. I derive not only direct total energy inputs and intensities, but also total
energy requirements and intensities from the input-output data. I also use the shift-share
analysis to demonstrate the contributions to energy intensity from national output growth,
industrial mix shift, and efficiency shift.
The total (direct and indirect) energy intensities provide a very different perception of
each sector's energy consumption than the perception of direct energy intensities. In
terms of total energy intensities, the electronic industry is more energy-intensive than the
national average. The other service industries, although they are less energy-intensive
than the national average in terms of both direct energy input and total energy
requirements, did not help much in reducing national energy intensity. The industrial
mix-effect is too small to play a significant role in reducing Taiwan's national energy
intensity. Taiwan needs a more aggressive energy conservation policy to improve its
energy efficiency; otherwise, any international regulation would be a serious threat to
Taiwan's economic development.
Thesis Supervisor: Karen R. Polenske
Title: Professor of Regional Political Economy and Planning
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Chapter 1
Introduction and Literature
Review
1.1 Introduction
Since the 1980s, Taiwan has experienced a rapid shift in industrial mix from labor-
intensive industries to capital-intensive industries. One of the most significant phe-
nomena in the shift is that electronic and service sectors have been growing much
faster than other sectors [Ministry of Economic Affairs, 1998]. This shift could have
contributed to alleviating Taiwan's energy intensity and may continue to influence
Taiwan's energy intensity in the future because the shift is continuing to occur. I
define the energy intensity as the energy consumption per unit of production.
1.1.1 Hypotheses
I hypothesize that the production of both the electronic and service sectors is not
energy intensive. This hypothesis seems to be valid intuitively because these sectors
do not use much energy; however, I decided to examine this hypothesis because such
an intuition may be wrong, especially in terms of total (direct and indirect) energy
requirements. If this hypothesis is valid, such a specialization may contribute to a
reduction of the overall energy intensity in Taiwan, hence, reduced carbon dioxide
(C0 2) emissions. My second hypothesis is that the specialization in the electronic
and service sectors is alleviating Taiwan's energy intensity.
I examine the first hypothesis to see whether or not these two sectors are less
energy intensive than other sectors, and examine the second hypothesis to see how
the specialization in these sectors contributes to the overall energy intensity and CO 2
emissions in Taiwan. To conduct this research, I use input-output and shift-share
methods, which are effective ways to determine economic and environmental impacts
and shifts among sectors, respectively.
1.1.2 Implication on Industrial Policy
The global climate change has become an important concern of those working on
the United Nations Framework Convention on Climate Change (UNFCC). Because
CO 2 emissions are the major contributors to global climate change [Washington,
1992, p. 665], many analysts are considering the possibility of international CO 2
emissions control. Taiwan cannot directly participate in any international negotiation
for CO 2 emissions control because Taiwan is not a member of the United Nations.
However, the export-oriented nature of Taiwan's economy makes it very sensitive to
any international arrangement; therefore, Taiwan has to be prepared for the potential
of international CO 2 emission control. A study of the trend of Taiwan's CO 2 emissions
and the factors behind the trend is useful in policy making regarding CO 2 emissions
control. If Taiwan's industrial mix is moving toward these sectors that have a low
energy intensity and low CO 2 emission, as my hypothesis suggests, Taiwan might not
have too much difficulty in complying with the potential international CO 2 emissions
control. Otherwise, the government would need a more aggressive policy to control
CO2 emissions.
1.1.3 The Importance of Energy Intensity
Burning fossil fuels and deforestation are the two major sources of CO 2 emission
[IPCC, 1991, pp.19-20]. Because deforestation is no longer happening in Taiwan,
energy consumption from burning fossil fuels is the major source of CO 2 emissions in
Taiwan. One major way to maintain economic welfare and reduce CO 2 emissions at
the same time is to reduce energy intensity. Technology and industrial mix determine
energy intensity. In this research, I focus on the influence of industrial mix, specifically
in relation to the electronic and service sectors, on the change in energy intensity. I
measure energy intensities both in terms of direct energy inputs and total (direct
and indirect) energy requirements. The direct energy inputs show each sector's direct
energy consumption. The total energy requirements show the addition of each sector's
direct and indirect energy input. The meaning of total energy requirements and
the way to calculate them are explained in Chapter 2. The total energy-intensity
concept provides an insight into how the growth of a sector can influence the energy
consumption of the economy.
1.1.4 International Comparison of Energy Intensity
The total primary energy consumption of a nation divided by its Gross Domestic
Production (GDP) is a measure of national energy intensity. The International En-
ergy Agency (IEA), which is an autonomous agency linked with the Organization
for Economic Co-operation and Development (OECD), includes such a measure of
national energy intensity in its key energy indicators. The indicators can be easily
accessed on IEA's web pages [OECD, 1996].
An international comparison of energy intensity can contain many sources of bias.
I try to identify three sources of potential bias so that I can compare countries with
similar conditions. First, the climatic nature of a country may influence its energy
use. For example, countries with cold winters probably need more energy in heating,
while those with hot summers may use more energy in cooling. Second, the population
density may have influences, too. Population density may influence the pattern of
transportation, which, in turn, influences energy use. Third, the income level may
also influence energy use. People may use more energy to make their lives more
comfortable if they can afford to do so. Still other factors influence energy intensity
of a country. For example, the industrial mix of a country may also matter. Some
countries specialize in more energy-intensive industries. Others import these energy-
intensive products from other countries. The use of energy intensity as an indicator
of energy efficiency implies that a country with low energy intensities is said to be
energy efficient. All the factors just discussed make energy intensity a biased indicator
in comparing the energy efficiency of different countries. I pick climate, population
density, and income level as the criteria in the grouping of countries not only because
these variables may be the sources of bias, but also because these data are easily
available for most countries.
I tried to compare Taiwan's energy intensity with countries of similar climate, per
capita GDP (as an indicator of income level), and population density. Countries with
climate similar to Taiwan's include Malaysia, Philippines, Thailand, and Singapore.
All these countries have much higher energy intensities than Taiwan's (Figure 1,
Appendix A). Countries with per capita GDP similar to Taiwan's include Portugal,
Greece, and Korea. Korea's energy intensity is much higher than Taiwan's. Portugal's
and Greece's are very similar to Taiwan's (Figure 2). Countries with population
density similar to Taiwan's are rare because Taiwan has one of the highest population
densities in the world, which is 592 people per square kilometer (sq. km). Korea (460
per sq. km), the Netherlands (377 per sq. km), Japan (331 per sq. km) and India
(318 per sq. km) have population density relatively close to Taiwan's. India's and
Korea's energy intensities are much higher than Taiwan's. The Netherlands' is a
little lower, and Japan's is much lower (Figure 3). A detailed table of these numbers
appears in Table 1 of Appendix B.
The comparisons show that, in the group of similar climates, Taiwan's energy
intensity is below average. In the group of similar per capita GDPs, Taiwan's energy
intensity is about average. All the highest energy intensities happen in countries with
a low per capita GDP (Figure 4, Appendix A), which may imply that the level of
development is a key factor in energy intensity. An interesting phenomenon in Figure
1 is that the countries scatter in an "L" shape. Countries with lower than US$10,000
per capita GDP have a much larger range of energy intensities than those with higher
per capita GDP. Countries with higher per capita GDP tend to have lower energy in-
tensities. One explanation for this phenomenon might be that countries with high per
capita GDP have more technology capability. The technology capability enables them
to achieve energy efficiency regardless of the natural endowments. Countries with low
per capita GDP have less technology capability. Their energy intensities simply re-
flect their divergent natural endowments in energy. I did not find the information
of countries with population density similar to Taiwan's. Those with relatively close
population density show no correlation in population density and energy intensity.
Energy intensity seems not to be well correlated with population density (Figure 5).
There is also no clear correlation between energy intensity and climate.
In addition to serving as an indicator of energy efficiency in international compar-
ison, energy intensities can serve as indicators in domestic policy making. Analyses
of sectoral energy intensities can be used to assist policy makers to construct a coun-
try's energy-conserving and industrial policy. In a country with shifting industrial
mix, shift-share analysis on energy intensities can provide indicators of how national
growth and shifts in industrial mix contribute to changes in energy consumption.
Input-output analysis can provide information of direct and indirect energy consump-
tion. In the next section (1.2), I review the application of shift-share analysis and
input-output analysis on sectoral energy intensities. In Chapter 2, I introduce my
method, which is a combination of input-output analysis and shift-share analysis. In
Chapter 3, I discuss the results from applying my method to Taiwan's data. In Chap-
ter 4, I will discuss the policy implications of my findings. In Chapter 5, I conclude
my findings and make some recommendations both for further academic study and
policy making.
1.2 Literature Review
I use shift-share and input-output analyses in this research. The input-output analysis
provides a picture of the flows of goods and services among the sectors in the economy.
The sectoral data in the input-output tables enable me to calculate the sectoral
energy intensities not only in terms of direct energy inputs but also in terms of
direct-and-indirect inputs. To analyze the factors influencing the national energy
consumption across time, I use the shift-share method to decompose the national
energy consumption into the contributions from national growth, industrial-mix shift,
and efficiency shift. I derive sectoral energy-intensity data from input-output analysis
with the method discussed in the next chapter, and I apply the shift-share analysis
to the sectoral energy consumption data. The traditional approaches of shift-share
and input-output analyses are reviewed below.
1.2.1 Shift-Share Analysis
Dunn [1960] first used the shift-share technique to calculate employment change. The
technique was introduced as a descriptive technique for examining regional economic
data. It is simple and relies only on easily accessible published data. Since the 1970's,
it has become a popular means of decomposing changes. The classic shift-share model
decomposed regional change into factors influencing the prosperity of geographical
regions [Loveridge and Selting, 1998]. Most shift-share models measure economic
change in terms of employment or income, and decompose it into three factors: (1)
the national-growth effect, (2) the industrial-mix effect, and (3) the competitive effect.
They are used to disaggregate regional employment change in order to identify which
of the three factors affects that change. Theoretically, there is no proof that a given
component of change is the cause of employment changes. However, the lack of
theoretical content did not hinder the application of shift-share technique. Loveridge
and Selting summarized three basic uses of shift-share: forecasting, strategic planning,
and policy evaluation. Typically, to forecast, an analyst computes and carries the
competitive effect of a region forward one period. To do strategic planning with
shift-share, an analyst usually uses the three component factors (the national growth
effect, the industrial mix effect, and the competitive effect) to assess the strengths,
weaknesses, opportunities, and threats. The analyst conducts policy evaluation with
shift-share to analyze the influence on competitive effect of a change in policy.
Polenske and Lin [1993] apply shift-share analysis to the decomposition of sec-
toral change of energy intensity, instead of regional change of employment or income.
They decomposed energy intensity into the contributions from two factors: (1) the
industrial composition of the economy and (2) the energy efficiency of the economy.
My method is basically following Polenske and Lin's.
There are many criticisms of the shift-share technique. One major criticism is that
the shift-share technique is descriptive, but not explanatory. It only illustrates the
changes without explaining why the changes happen. Loveridge and Selting [1998],
however, suggest that the continuing uses of shift-share indicate its value even if
only as an empirical model. Another major problem with the shift-share technique
is the aggregation problem [Richardson, 1978]. The outcomes of shift-share analysis
are sensitive to the level of the sectoral aggregation. The ability to gather data of
sufficiently detailed sectoral classification is therefore an essential issue in conducting
a shift-share analysis. Despite continued criticism, the shift-share technique continues
to grow in popularity [Stevens and Moore, 1980, p. 419]
1.2.2 Input-Output Analysis
Input-output tables provide detailed statistical data of the transactions among sec-
tors in an economy. The numbers in each column of an input-output table are the
purchases (input) of sectors. The numbers in each row of an input-output table are
the production (output) of sectors. For example, in 1991, the food sector (the fifth
column, Table 6) purchased NT$14,088 million from the fishery sector (the third row,
Table 6, Appendix B).
Input-output models are widely applied throughout the world. The United Na-
tions has promoted input-output as a practical planning tool and sponsored a stan-
dardized system of economic accounts for developing input-output models [Miller and
Blair, 1985]. In addition to the provision of detailed sectoral data, an input-output
model also provides information on the structure of sectoral interdependence of an
economy.
An input-output table composed of the transaction values among sectors is called
a transaction table. By dividing inputs into a sector with the total output of the
particular sector (the sum of the column), we can get a technical coefficient matrix.
By some simple matrix operations, which will be discussed in Chapter 3, we can
get the Leontief inverse matrix [Miller and Blair, 1985, p. 15]. The Leontief inverse
matrix provides data of the combined direct and indirect inputs of each sector. These
data provide another perspective to analyze the influences of each sector on the other
sectors in the sectoral interdependent structure.
A basic assumption of the input-output model is that the technical coefficient
matrix is relatively stable over the short term of 3 to 5 years. The technical coefficients
are a reflection of the technology of production. Providing the adoption of new
technology usually does not happen very fast, the assumption of stable technical
coefficients is acceptable.
Input-output models have been broadly applied for national and regional planning.
The use of the input-output model has several distinct advantages [Polenske and Levy,
1974, p. 4]. First, it allows the measurement of indirect, as well as direct, impacts.
Second, it also provides considerable industrial detail while maintaining an internal
consistence of all calculations. Third, the framework can be used to analyze the
industrial impact of economic policy decisions for the nation as a whole.
There are several disadvantages in the use of input-output model. The disadvan-
tages actually come from its advantage of providing detailed sectoral data. This can
also cause a disadvantage, because the detailed statistical accounts require a huge
amount of effort to compile; therefore, it is usually impractical to compile input-
output accounts every year. Input-output tables are usually only available every
several years. In a time-series study, lack of yearly data may fail to reveal some peri-
odical phenomena. Because of the extensive amount of data resulting from a typical
computation, an analyst needs to be willing to spend considerable time interpreting
them. The huge amount of data also makes the input-output model look complicated
and not easily comprehensible to those who are not familiar with input-output mod-
els. These disadvantages are not vital and do not prevent the input-output model
from being an important aid in policy-making.
Chapter 2
Method of Study
I use the two techniques discussed in Chapter 1 to examine my hypotheses. First,
using a static, open input-output model, I derive the direct energy inputs and total
energy requirements of each sector from Taiwan's 1981-1984-1986-1989-1991 constant
1991 New Taiwan Dollar (NT$) 29-sector input-output tables (Tables 6-10, Appendix
B). Second, I decompose the direct energy inputs and total energy requirements into
the influences of national growth, industrial mix change, and efficiency shift, using
one form of shift-share analysis.
2.1 Input-Output Analysis
An input-output table is a record of the transactions among sectors in an economy.
Using these data in an input-output model, an analyst can examine the relationships
among sectors as well as the relationship between each individual sector and the whole
economy. The numbers in an input-output table record the direct inputs and outputs
of each sector. The energy rows of an input-output table provide each sector's direct
energy inputs. For example, the row with the title "petroleum refining products" in
Tables 6 to 10 represent the values of the energy inputs in the form of petroleum and
coal products to the sectors indicated in the column heading. The row with the title
"electricity" in Tables 6 to 10 contain the values of the energy inputs in the form of
electricity.
The energy input of a sector does not record its impact on the overall energy
consumption of the economy. A sector's inputs will induce production, hence energy
consumption, in other sectors. Some non-energy inputs may be from sectors that
consume lots of energy and some types of energy, like electricity, use lots of energy
inputs in other forms. The indirect energy consumption (of the whole economy)
induced by a sector's production should also be considered.
For example, in Table 6, the apparel sector purchases NT$3,927 million per year
from the electricity sector directly, along with inputs from other sectors. The ap-
parel sector purchases NT$83,122 million from the textile sector, which will induce
the purchase of inputs by the textile sector to produce the required output. The
textile sector purchases NT$11,321 million of electricity for the production (output)
of NT$314,835 million. To increase one unit (NT$) production of textile, the tex-
tile sector has to increase 11,321 / 314,835 = 0.036 unit (NT$) in its consumption
of electricity. There is an indirect electricity input of NT$83,122 million * 0.036 =
NT$2,992 million in the purchase of textile. The NT$2,992 million is not the only
indirect electricity source in the purchase of textile. There are many non-electricity
inputs involved in the production of textile. Each of these non-electricity inputs uses
electricity directly and indirectly. In addition to textile, all the other non-electricity
inputs may contain such indirect electricity.
There are also indirect inputs in other forms of energy. Neglecting these indirect
energy inputs may result in a biased picture of energy consumption. With input-
output analysis, I can measure a sector's influence on the whole economy in terms of
total (direct and indirect) energy requirements, thus analyzing not only direct energy
inputs but also total energy requirements of each sector in the economy.
I use the input-output analysis to assess the two main energy sectors in Taiwan,
electricity and petroleum, to determine the intensity of these sectors in terms of both
direct inputs and total energy requirements. The petroleum sector actually includes
both petroleum and coal products [DGBAS, 1991]. Petroleum and coal constitute
about 55% (about 42% and 13% respectively) of total energy consumption in Taiwan
and electricity constitutes about 40% [Energy Commission, 1998].
The model to measure direct and total energy intensities is:
X = AX + Y, and therefore X = (I-A)-'Y.
X: total output
Y: final demand
A: direct input coefficients (direct input per unit of total output)
(I-A)-1: total requirement (direct and indirect input per unit of final demand)
To get direct energy intensities, I divide the energy inputs (petroleum and electric-
ity, respectively) of a sector by the total output of this particular sector. I obtain the
data of energy inputs and total outputs directly from the input-output tables. Like
those national energy intensities discussed in Chapter 1, the direct energy intensities
neglect indirect energy inputs accompanied in the non-energy inputs.
I use the direct and indirect energy (petroleum and electricity, respectively) in-
put coefficients to indicate total energy intensity. The direct and indirect energy
input coefficients are the energy rows in the (I-A) - 1 matrix. They represent the di-
rect and indirect energy inputs per unit of final demand. Total energy requirements
are calculated with the data from the (I-A) -1 matrix and the total final demand
from the input-output tables. In the (I-A) - 1 matrix, the numbers in the energy rows
(petroleum and electricity, respectively) multiplied by the final demand of each sector
are the total energy requirements of each sector. For example in Table 11, the num-
ber 0.023952 in Column 1 and Row 25 is the total electricity intensity (the electricity
requirement per unit of final demand) for the agriculture sector. The petroleum total
requirement row is calculated by multiplying Row 14 (petroleum refining products)
with total final demand. The total energy intensities are the indicators of the in-
fluences of the sectors' production on the energy consumption of the economy as a
whole. The use of total energy intensity will provide an insight into how much more
energy input the economy will require when the final demand of a particular sector
is increased.
2.1.1 Construction of Constant-Price Tables
I use two sets of constant-price input-output tables from Taiwan's Directorate General
of Budget, Accounting, and Statistics (DGBAS). One set is the 1981-1984-1986 tables
at the constant price of 1986 New Taiwan Dollar (NT$). The other set is the 1986-
1989-1991 tables at the constant price of 1991 New Taiwan Dollar. To construct
one set of constant-price tables from the two sets, I adjust the values in the tables
of the first set according to the ratio of the two 1986 tables. After the adjustment,
the 1981 and 1984 tables are no longer consistent, which means the total outputs
are not exactly the same as the total outlays (Table 9,10, Appendix B). Because
the discrepancies are negligible (all less than 2%), I accept the tables for further
calculations.
2.1.2 Treatment of Negative Final Demand
Negative total final demand appears almost constantly in the sector of forestry, min-
eral, petrochemical and industrial chemical, and steel (Tables 6-10, Appendix B).
It also happens in petroleum refining products in 1986 and 1989. Final demand is
the summation of household consumption, government expenditure, fixed capital for-
mation, inventory changes, and net export. Among them, household consumption,
government expenditure, and fixed capital formation are never negative in Taiwan.
Inventory changes are usually not significant enough to overwhelm the other items
in final demand. Negative final demand happens when there is a huge negative net
export, i.e., imports are larger than exports. The sectors with negative final demands
use raw materials for which Taiwan relies almost solely on imports.
The values in the inverted (I-A) matrix show the energy requirement per unit of
final demand. Multiplying negative final demands with the numbers in the inverted
(I-A) matrix would result in negative total energy requirements. Such negative total
energy requirements would mean a net import of energy through direct and indirect
forms. Direct energy imports lead to domestic CO 2 emissions, while indirect energy
imports lead to CO 2 emissions in other countries. Although foreign CO 2 emissions
weigh equal to domestic CO 2 emissions in terms of contribution to global climate
change, they are not of concern for Taiwan's domestic policy; therefore, I use the net
value of total final demand (including the negative one) in calculating total energy
requirements. The resulting negative values (in energy requirements) mean that the
consumption of energy occurs overseas.
2.2 Shift-Share Analysis
After I determine the direct and indirect energy intensities, I use shift-share analysis
to show how the change of industrial structure in Taiwan contributed to energy con-
sumption. I analyze, respectively, two types of energy consumption (1) direct energy
inputs and (2) total energy requirements. The analysis illustrates how the change of
industrial structure contributed to the change of energy consumption.
The shift-share analysis decomposes the changes of direct energy inputs and total
energy requirements into the influences of national growth, industrial mix shift, and
efficiency shift. This analysis shows how much the specialization, which is part of the
industrial mix shift, contributes to the reduction of energy intensities, which are in
terms of sectors' own energy inputs and their influences on the energy consumption
of the whole economy.
The formulation of the shift-share analysis I use is:
E- E = eo x (Ot-Oo) + E[(ei,o-eo) x Oi,t] +[(e,t-ej,o)xOi,t]
Et: the national energy (electricity, petroleum) consumption (direct input, total
requirement) in year t
Eo : the national energy consumption in the base year (year 0)
eo : national average energy intensity in the base year
Ot : national output in year t
00 : national output in the base year
ei,o : energy intensity (direct, total) of sector i in the base year
ei,t : energy intensity of sector i in year t
eo x (Ot-Oo) : national growth effect
E[(ei,o-eo)*Oi,t]: industrial mix effect
E[(ei,t-ei,o)*Oi,t] : residual effect
The EEt is the change in national energy consumption between year 0 and t. I
divide direct energy inputs by total outputs to get direct energy intensities and divide
total energy requirements by total outputs to get total energy intensities. The value of
eo x (Ot-Oo) provides an indicator to show the change in national energy consumption
that comes from the national growth, assuming that the national average energy
intensity is constant at the level of the base year. The national growth effect accounts
for the increase of energy consumption that should be attributed to the growth of
national production. The second indicator E[(ei,o-eo)*Oi,t] indicates the change of
national energy consumption that comes from the change of industrial mix, assuming
the energy intensity of each sector is constant at the base-year levels. The industrial-
mix effect accounts for the change of energy consumption resulting from the unequal
growth rates of sectors with different energy intensities. For example, a fast-growing
(faster than the national average) energy-intensive (more intensive than the national
average) sector will drive up the national average energy intensity; a slow-growing
(or declining) energy-intensive sector will slow down the growth of national average
energy intensity. The third indicator E[(ei,t-ei,o)*Oi,t] records the change of energy
consumption that comes from the change of energy intensity of each sector, with
the output constant at the level of year t. This indicator shows the efficiency shift
effect, which is the change of energy consumption caused by the improvement (or
deterioration) of energy efficiency in each sector per se. The energy efficiency here is
the reciprocal of energy intensity, which means the output of a sector per unit of its
energy consumption.
There are some distinct advantages in shift-share analysis of using input-output
data. The most important advantage with input-output data is the provision of both
direct and indirect energy consumptions. Analyzing indirect energy consumption
with other data sources is almost impossible. The input-output data also provide
data that account for the entire economy. It is not very easy to gather elsewhere the
entire set of detailed data.
There are also some limitations on the shift-share analysis with data from input-
output tables. One is the unavailability of yearly data. With the data from Taiwan's
1981-1984-1986-1989-1991 input-output tables, I have only four sets of shift-share
analysis (using 1981 as the base year.) during the period of ten years. It may fail to
show the yearly fluctuations. Another is that the data in the input-output tables are
in monetary units, and it is difficult to translate monetary units into physical units.
The indicators in monetary units cannot be directly compared with those in physical
units, like the national energy intensities discussed in Chapter 1.
The lack of yearly data can be compensated for by using shift-share analyses with
data from other sources. The difficulty in translating monetary units into physical
units does not really affect the usefulness of total energy intensity as an indicator
of energy efficiency, because we can get indicator for every sector with the same
unit. The total energy intensity provides a measure of how a sector's production
contributes to the energy consumption of the entire economy. My method should be
able to provide new insights into each sector's role in the national energy consumption.
2.3 Correspondence between Energy Consump-
tion and CO 2 emissions
The correspondence between energy consumption and CO 2 emissions is obvious. En-
ergy use produced approximately 90% of Taiwan's annual CO 2 emissions [Committee
on Global Change Policy (Taiwan), 1995]. The way to translate energy consump-
tion into CO 2 emissions is to multiply each sector's total requirements of petroleum
products by CO 2 emissions coefficients of these products. However, the data in the
input-output tables are in monetary units, and many kinds of petroleum (including
coal) products exist. I need to know the prices and amounts of each kind of product in
each sector to translate petroleum consumption into CO 2 emissions. Obtaining such
detailed information is beyond the scope of this research. However, the correspon-
dence between the physical quantity and monetary value of petroleum consumption
is certain because I use constant-price input-output tables. The correspondence be-
tween the physical quantity of petroleum consumption and CO 2 emissions is also
certain according to the law of conservation of mass.
2.4 Definition of Sectors
According to the Editorial Report for Input-Output Tables [DGBAS, 1991], the
petroleum-refining sector includes: gasoline, diesel oil, aviation fuel, fuel, lubrication
oil, light oil (naphtha), petroleum gas, asphalt, other petroleum-refining products,
and coke and other coal products. This sector actually includes almost all the fossil
fuels. The sector of electricity comprises electricity and co-generated electricity.
The service industry includes transportation and telecommunication services, trade,
and other services. Transportation and telecommunication services are in the trans-
portation, warehousing, post and telecommunication sector. Trade is in the wholesale
and retail trade sector. The sector of other services includes finance, house services,
food services, hotel services, services for business, pubic administration services, ed-
ucational training services, health services, and other services. Because the three
service sectors are quite different in their nature regarding energy consumption, I
treat them separately in my analysis.
The electronic industry is the sector of electronic components and parts. Com-
pared with the service sectors, the electronic sector is relatively small. However,
because the electronic industry's share in the economy has been growing consistently
and fast, it may become more and more important in the future.
2.5 Focus of Study: Total Petroleum Intensity
The concern for energy intensity arises because energy consumption is the major
source of CO 2 emission. Taiwan's two major energy sectors, petroleum and electricity,
are very different in their CO 2 emitting patterns. Petroleum products emit CO 2 when
they are consumed (burned). The production (refining) of petroleum products emits
CO 2 because the process of petroleum refining, in fact, consumes a part of its own
product.
Unlike the case of fossil fuel, the consumption of electricity itself does not emit
any CO 2. It is the production of electricity that emits CO 2. In Taiwan, about half of
the electricity is produced from burning petroleum and coal products, which means
it again comes from the consumption of products from the petroleum sector. About
50% of the electricity supply in Taiwan comes from the petroleum sector (including
petroleum and coal products.) The other major energy sources for electricity are nu-
clear (about 20%) and hydropower (about 17%) [Energy Commission, 1998]; neither
emits CO2. The rest of the electricity comes from natural gas and co-generation.
Natural gas is a product of the petroleum sector. The heat for co-generation is usu-
ally from burning petroleum products. Therefore, the consumption of the products
from the petroleum sector includes almost all the sources of CO 2 emissions.
In addition to the apparent products from the petroleum sectors, there are indirect
forms of petroleum consumption. Sectors may consume implicitly indirect petroleum
in non-petroleum inputs. By using petroleum-intensive resources instead of petroleum
products, a sector may reduce its petroleum consumption significantly, while the
consumption of petroleum products is shifted to the producer of these petroleum-
intensive resources. A shift in petroleum consumption means a shift in CO 2 emissions.
For example, a factory can easily reduce its CO 2 emissions by replacing its oil-burning
heater to an electrical heater. Such reduction of CO 2 emissions in a factory does not
contribute to the reduction of CO 2 emissions in the entire economy. It only shifts
the CO 2 emissions from the factory to power plant. Numerous complicated chains
of such implicit indirect petroleum flows exist. Aluminum is another example. The
production of aluminum consumes much electricity, which, in turn, consumes a great
amount of petroleum products and emits much CO 2. Sectors that use aluminum are
implicitly using indirect petroleum inputs. If the ones who produce the petroleum-
intensive resources are in the same economy, the national petroleum intensity will
not be reduced just because one sector shifts its petroleum consumption to another
sector. Therefore, direct petroleum intensity is not a good indicator in evaluating a
sector's contribution to national petroleum intensity.
To include the influences of the indirect petroleum flow, I propose an alterna-
tive indicator: the total petroleum requirement. The total petroleum requirement
accounts not only for the direct consumption of petroleum products, but also for the
indirect petroleum consumption in non-petroleum inputs. It includes the petroleum
consumption both inside the sector and elsewhere in the economy with a unit in-
crease in the final demand for this sector. Total petroleum intensity is the petroleum
requirement of a sector's product per unit of its output.
Chapter 3
Results
The results from input-output analysis shows that there are significant shifts in in-
dustrial structure in terms of industrial mix and energy intensity. An analysis of
each sector's share in Taiwan's total output (Figure 6, Appendix A) shows obvious
specialization in computer and machinery sectors. The service sectors, though not
consistently, also show general trends of growing shares in the economy. Among these
sectors with growing shares, the service sectors are the biggest, comprising about one-
third of the economy's output. The service sectors, except the transportation and
telecommunication service sector, are lower than the national average in most direct
and total energy (petroleum and electricity) intensities.
My comparison of the direct and total energy intensity shows that many sectors
are lower than the national average in direct energy intensities but higher in total
intensities. This phenomenon implies that although these sectors do not use much
energy directly, it actually is consuming much energy in indirect forms.
The shift-share analysis shows the factors (national growth, industrial mix shift,
and efficiency shift) causing the shift in energy consumption across time and the
relative importance of these factors. Taiwan's electricity consumption has been con-
sistently growing, while the petroleum consumption declined during 1989 to 1991. My
results show that the efficiency shift was the major drive for the decline. However,
whether this decline will continue or not remains uncertain.
3.1 Trends in Industrial-Mix Shift
An analysis of each sector's share in Taiwan's total output (Figure 6, Appendix A)
shows several trends in Taiwan's industrial-mix shift. There are more declining sectors
than growing sectors, while the entire economy has been growing. This observation
suggests that Taiwan is specializing in a small number of sectors.
3.1.1 Specialization in Services, Electronics, and Machin-
ery
Only a few sectors have growing shares in the economy. Among them, the machinery
and the electronic sectors are the most significant (Figure 6). Service sectors' shares
in the economy are generally growing, too, although not consistently. The service
sectors are very important because they account for about one-third of the total
output of Taiwan's economy.
The electronic industry grew from 3.6% in 1981 to 6.0% in 1991. The sectors of
machinery and electrical machinery also show clear trends of growing shares. The ma-
chinery sector grew from 1.8% in 1981 to 2.5% in 1991, while the electrical machinery
sector grew from 1.1% to 1.8%. The shares of all the other sectors are decreasing, fluc-
tuating, or stable. The overall trend indicates that Taiwan specializes in the services,
electronic, and machine industries.
3.1.2 De-specialization in Many Sectors
While clear trends of growing shares only happen in a few sectors, clears trends of
declining shares happen in many sectors. The declining sectors include agriculture,
forestry, fishery, food, beverage and tobacco, apparel, leather, other chemical mate-
rials, petroleum-refining products, non-metallic products (Figure 6). Most of them
are sectors with small output. Among the nine sectors, only the shares of this three
sectors (agriculture, food, and apparel) are larger than 3% in Taiwan's total output.
The share for each largest three sectors is smaller than 5%. Declining sectors account
for about 20% of Taiwan's output.
3.2 Findings from Input-output Analysis
From the input-output analysis, I derive the direct and total energy (electricity and
petroleum) intensities for every sector. The results are quite different from my intu-
ition. The most interesting finding is that many sectors show discrepancy in direct
and total energy intensities. The discrepancy means that indirect energy inputs are
very significant in comparison with direct energy inputs. Neglecting indirect energy
inputs in calculating energy intensities (like my direct energy intensities and the
OECD energy intensity discussed in Chapter 1.) might create serious bias in the
energy intensities of industries and countries,
3.2.1 Discrepancies in Direct and Total Energy Intensities
Relative to the national averages, 9 sectors have below-average direct petroleum inten-
sities, but above-average total petroleum intensities in all the examined years (Com-
pare Figures 9 and 10, or see the summary in Table 17). Such sectors include textile;
paper and print; synthetic fibers and plastic and plastic product; other chemical ma-
terials; miscellaneous metals and metallic products; machinery; household electrical
appliances; electrical machinery; and construction. The phenomenon implies that
these sectors use much higher indirect petroleum through non-petroleum inputs, and
that their indirect petroleum inputs overwhelm their direct petroleum inputs.
Although the electronic sector (electronic components and parts) is not included in
Table 17, it shares a similar characteristic. The electronic sector is always lower than
the national average (ranging from 0.0249 to 0.0190) in direct petroleum intensities
(ranging from 0.0025 to 0.0017) during the examined period, but higher than the
national average (ranging from 0.0485 to 0.0385) in total intensity (ranging from
0.0539 to 0.0488) since 1986. It means my intuition of the electronic sector's low-
energy-intensity nature is wrong. Although the electronic sector does not use much
energy directly, it actually is consuming much energy in indirect forms.
Some sectors are far above-average in direct petroleum intensity, but not as much
above-average in total petroleum intensity. Such sectors include fishery; mineral;
petrochemical and industrial chemical; electricity; gas and city water; and trans-
portation, warehousing, post and telecommunication. It means these sectors require
relatively small portions of indirect petroleum inputs.
The discrepancies in direct and total electricity intensities are in the same sectors
as discrepancies in petroleum intensities for other chemical materials, machinery, and
household electrical appliances. Sectors with below-average direct electricity intensi-
ties but above-average total electricity intensities (Compare Figures 6 and 7, or see the
summary in Table 18) include apparel; other chemical materials; machinery; house-
hold electrical appliances; electronic components and parts; transport equipment; and
other manufactures. Sectors with far above-average direct electricity intensities but
not-as-much above-average total electricity intensities include fishery; mineral; petro-
chemical and industrial chemical; gas and city water sectors, are of which were also
found for petroleum intensity.
The analysis also shows that the electricity sector declined significantly both in
terms of direct (from Table 6 to Table 10) and total (from Table 11 to Table 15)
petroleum intensities between 1981 and 1984. The adoption of nuclear power in
Taiwan during that period may probably explain the fall.
The discrepancies in a sector's direct and total energy intensities imply that using
direct energy intensity as an indicator of energy efficiency could be seriously biased.
Regarding the national energy-conserving policy, the total petroleum and electricity
intensities should be better indicators than the direct energy intensities because the
goal is to reduce national energy consumption. Theoretically, encouraging the expan-
sion of low-energy-intensity sectors is a way to reduce the national energy intensity,
because the expansion of low-energy-intensity sectors will increase the low-energy-
intensity portion in the economy. However, my analysis proves that some of the
low-direct-energy-intensity sectors are consuming above-average amounts of energy
through direct and indirect energy inputs. Encouraging the production in such low-
direct-energy-intensity (but high-total-energy-intensity) sectors will actually increase
the national energy intensity. A policy based on direct energy intensities could end
up shifting rather than reducing energy consumption.
Regarding global climate change policy, electricity intensities should not; be the
focus because the consumption of electricity is not directly related to CO 2 emissions.
The total petroleum intensity should be a better indicator than direct petroleum
intensity. Using direct petroleum intensity as an indicator in global climate policy
could be misleading. I analyze both petroleum and electricity intensities because
both of them are major energy sources and electricity represent an important part of
indirect petroleum consumption.
3.2.2 Service Sectors Are Mixed in Energy Intensities
The service sectors are important because they are the biggest sectors in Taiwan's
economy. They are mixed in their energy intensities. Relative to the national aver-
age, the trade sector and other services sector always have very low energy intensities,
both in terms of direct and total intensities. The transportation and telecommuni-
cation service sector has high petroleum intensities in terms of both direct and total
intensities, but low electricity intensities.
The other services sector and the trade sector have the largest outputs in the 29-
sector input-output tables. The other services include finance, house service, food ser-
vices, hotel services, services for business, pubic administration services, educational
training services, health services, and other services. The low-total-energy-intensity
nature of the trade and other services sectors suggests that expansion of these services
sectors would reduce the national energy intensity.
3.2.3 The Biggest Energy-Consuming Sectors
The discrepancies in direct petroleum inputs and total petroleum requirements re-
sult in very different sets of biggest petroleum-consuming sectors. In terms of direct
petroleum inputs, the biggest consumers are the transportation and telecommuni-
cation services sector, the electricity sector, and the petrochemical and industrial
chemical sector (Figure 13 and Table 16). In terms of total petroleum requirements,
the biggest consumers are the other services sector, the construction sector, and the
transportation and telecommunication services sector (Figure 14 and Table 16). Both
the biggest two petroleum-consuming sectors (the other services and construction) do
not appear in the top 3 of direct petroleum consumers. The other services sector has
by far a larger output than the construction sector but only a slightly larger total
petroleum requirement, because the other services sector is much less energy intensive
than the construction sector.
The biggest consumers of direct electricity inputs and total electricity requirements
also show discrepancy. In terms of direct electricity inputs, the biggest consumers
are the other services sector, the electricity sector, and the synthetic fiber and plastic
sector (Figure 11 and Table 16). In terms of total electricity requirements, the biggest
ones are the other service sector, the electricity sector, and the construction sector
(Figure 12 and Table 16). The discrepancy between direct energy inputs and total
energy requirements proves that the indirect energy consumption is very significant.
Neglecting indirect energy consumption in making an energy-conserving policy may
result in serious mistakes.
3.2.4 Trends in National Energy Intensities
Both the direct and total electricity intensities were growing from 1981 to 1991,
while the petroleum intensities were generally declining (Figure 15). The trends are
consistent with data from Taiwan's energy statistics (Figure 16). The consistency
indicates that the data of a monetary unit can as accurately indicate the energy
intensity as data of a physical unit.
3.3 Findings from Shift-Share Analysis
The shift-share analysis shows that the national-growth effect has had a large positive
effect on energy consumption during the examined period. The industrial-mix effect
and the efficiency shift have been fluctuating. The overall electricity consumption has
been continuously growing. The petroleum consumption has been generally growing
with fluctuations.
3.3.1 Direct Electricity Input
As shown in Table 2, the industrial-mix effect is positive in the first two periods but
negative in the last two periods. The industrial-mix effect indicates how the shift in
the industrial mix contributes to the national energy intensity. If the industrial mix
is shifting toward having a larger portion of energy intensive industries, the shift will
increase the national energy intensity. The result shows that the industrial mix is
moving to increase national direct electricity intensity in the first two periods but to
reduce it in the last two periods. The magnitude of the industrial-mix effect is very
small compared to the national-growth effect. This means that the influence of the
industrial-mix shift on electricity consumption is not significant compared with the
national-growth effect.
The efficiency shift behaved in the opposite way. It means the electricity efficiency
(in terms of direct electricity input) is decreased in the first two periods but increased
in the last periods. The efficiency shift is also much smaller than the national-growth
effect. The national-growth effect has had a huge positive effect on electricity con-
sumption. Obviously the national-growth effect is the major contributor of the growth
in direct electricity input. The contributions of the industrial mix effect and the effi-
ciency shift are unstable and comparatively not significant.
3.3.2 Total Electricity Requirement
The industrial-mix effect was negative only in the first period and its value was much
smaller than the national-growth effect (See Table 3). The efficiency shift was negative
only in the second periods, and it was also much smaller than the national-growth
effect. The national-growth effect is always large and positive. The total electricity
requirement has been consistently growing in all the four periods. Again, the national-
growth effect is obviously the major contributor to the growth in direct electricity
input. The contributions of the industrial-mix effect and the efficiency-shift effect are
not as significant as that of the national-growth effect. The industrial-mix effect and
efficiency-shift effect actually contributed to the growth (instead of reduction) of the
total electricity requirement. It means that the industrial mix was moving toward a
more electricity intensive mix and the electricity efficiency was declining in most of
the examined period.
3.3.3 Direct Petroleum Input
Both the industrial-mix effect and efficiency-shift effect were negative in most peri-
ods except 1984-1986 (See Table 4). The national-growth effect is always large and
positive. The industrial-mix effects were always much smaller than national-growth
effects. The efficiency shift were sometimes comparable (in terms of absolute value)
to the national-growth effect. The efficiency-shift effect offsets the national-growth
effect in the last period, which result in a decline in the direct petroleum input in the
last period. The industrial-mix effect is too small to be significant.
3.3.4 Total Petroleum Requirement
The industrial-mix effects were negative in the first two periods, but the values were
much smaller than the national-growth effects (See Table 5). The efficiency-shift
effects were negative in all the four periods and the values sometimes were large
enough to offset the national-growth effects. The magnitude of fluctuation in effi-
ciency was quite huge. The national-growth effect is always positive and strong. The
total petroleum requirement declined in the second and last periods; however, the
magnitude of the efficiency-shift effect was not consistent.
3.3.5 Conclusion
From the shift-share analysis, we can obviously identify the national-growth effect as
the major contributor in Taiwan's national energy consumption growth. Although
the industrial-mix shift is very obvious, as discussed in Section 3.1, the industrial-
mix effect on national energy consumption is too small to play a significant role.
The magnitude and inconsistency of the efficiency-shift effect may suggest that the
efficiency shift has the potential to offset energy consumption, but somehow there is
no stable movement to improve energy efficiency. The reason for the instability of the
efficiency-shift effect requires further studies. A possible reason is that the industries
do not have constant incentives to improve their energy efficiency, so the efficiency
shift happens randomly. If this explanation is true, providing incentives to improve
energy efficiency might be an effective way to reduce energy consumption.
3.4 Summary
I summarize the findings as follows: From the input-output analysis, I find (1) signifi-
cant trends of specialization in services, electronics, and machinery; (2) discrepancies
between the direct and total energy consumption and intensities; and (3) increasing
electricity intensities but decreasing petroleum intensities. The results of the shift-
share analysis show that the industrial-mix effect is too small to offset the growth
of energy consumption associated with national output growth, although there are
significant shifts in industrial mix. The huge fluctuations in the efficiency shift may
suggest significant room for the improvements in energy efficiency.
From the shift-share analysis, I find that the national-growth effect is the major
contributor to national energy consumption growth. It is always positive and large.
The industrial-mix effects are too weak to offset the national-growth effect. Efficiency
shifts are unstable. They sometimes increase and sometimes decrease the national
petroleum consumption. The fluctuations of the efficiency shift in both petroleum and
electricity were both quite significant. This finding suggests that there is a large room
for improving energy efficiency, if the government can provide sufficient incentive for
the industry.
Chapter 4
Policy Implications
I divide policy implications into two parts: domestic policy and international strat-
egy. Implications on domestic policy are mainly about industrial policy and energy-
conserving policy. Based on my findings with total petroleum intensities, I suggest
that Taiwan needs a more aggressive energy-conservation policy and should reconsider
its perception of high-tech industries as being of low energy intensity. In the implica-
tions on international strategy, my discussions are mainly about Taiwan's status in
the international arena and the potential linkage between it global change policy and
China policy.
4.1 Implications on Domestic Policy
My analysis shows that the shift in the industrial mix did not contribute much to
alleviating Taiwan's energy intensity. Unlike my intuition, the electronic industry is
more energy intensive than the national average in terms of total energy intensity
since 1986. The specialization in the services industry is also a mixed blessing. Only
the growth of the sector of other services is consistently reducing Taiwan's national
energy intensity. The decreasing shares of some energy-intensive sectors, like the
petrochemical and industrial chemical sector, also help to reduce national energy
intensity.
Taiwan's national energy intensity shows no clear sign of decreasing. The continu-
ous growth of output has been continuously driving up the total energy consumption.
The shift in industrial mix does not help in reducing national energy intensity. Ef-
ficiency improvement is not consistent. The significant magnitude of fluctuation in
the efficiency shift suggests that if Taiwan were forced to stabilize its CO 2 emission
to the 1990 level, the target for the Annex-I countries, focusing on improving energy
efficiency may be a good strategy for Taiwan.
4.1.1 Direct Energy Intensity Not A Complete Measure
In Taiwan's response to climate change [EPA (Taiwan), 1995], one of the strategies
is to improve energy productivity, which is the reciprocal of direct energy intensity.
My analysis shows that direct energy intensities, hence, direct energy productivity,
might be misleading because they do not take the indirect energy consumption into
account. Using direct energy intensity as an indicator in policy-making may result in
policies that would shift energy consumption among sectors, rather than reduce it.
4.1.2 Hi-Tech Industries Not Necessarily Less Energy-Intensive
Another strategy in Taiwan's response is to accelerate the reduction of energy-intensity
and to encourage technological and value added production [EPA (Taiwan), 1995].
The government does not specify what the technological and value added production
is. However, in Taiwan, the electronic sector is usually intuitively regarded as a typi-
cal example of "high technological and value-added industry." The government seems
to take for granted that high technological and value-added industry is always low
in energy intensity. My analysis of total petroleum intensities shows that the elec-
tronic sector is mostly energy-intensive (above national average in total petroleum
intensity since 1986); therefore, the technological and value added production may
not necessarily be low in energy intensity. The government may have to reconsider
this strategy.
4.2 Implications on International Strategy
Another way to reduce national energy consumption is to buy energy-intensive prod-
ucts from other countries. It will actually shift some energy consumption overseas.
Shifting energy consumption to other countries does not really help global warm-
ing; however, shifting energy consumption overseas may improve Taiwan's position
in facing a potential international control of CO 2 emission.
Taiwan's economy relies heavily on international trade. An international agree-
ment on CO 2 emission control could have a fundamental influence on Taiwan's econ-
omy. Taiwan should closely follow the development in international negotiation about
C0 2 emission control. Although Taiwan cannot directly participate in the negotia-
tions, Taiwan can prepare a strategy for putting itself in a good position to prepare
for the potential CO 2 emission control.
4.2.1 Ambiguity in Taiwan's International Status
Currently, Taiwan is not in the Annex I list of the 1992 United Nations Framework
Convention on Climate Change (FCCC) and therefore has no explicit CO 2 emission
cap. However, Taiwan's per capita GDP is comparable to many of the Annex-I
countries', and it is still growing fast. Taiwan is among the countries that will most
possibly be added to the Annex-I list.
Taiwan can only be a follower of an international agreement, because Taiwan
is not allowed to participate in international negotiations for CO 2 emission control.
Taiwan has to follow international arrangements because it cannot afford the threat
of a trade sanction as a potential punishment for not following FCCC.
4.2.2 Taiwan-China Relationship A Key Factor In Taiwan's
Position
An ambiguity in Taiwan's international status is that most countries officially rec-
ognize China's claim that Taiwan is a part of China, while treating Taiwan as an
independent entity in most international arrangements. If Taiwan is treated as a part
of China, which is a non-Annex-I country and probably will remain in non-Annex I
for a very long time, Taiwan will not have to worry too much about the C0 2 emissions
cap. Whether Taiwan will be treated as a part of China in international regulations
of C0 2 emissions depends on China's attitude. The relationship between Taiwan and
China will be a key factor in China's attitude toward this issue.
So far China hardly links global climate change issues with the China-Taiwan
relationship, but it may use this issue as a part of its strategy in pushing Taiwan
toward unification with China. On the other hand, the inclusion of Taiwan in Annex I
may also imply a broader international recognition of Taiwan's de facto independence,
which China will not like to see. How the Taiwan-China relationship will influence
Taiwan's status in FCCC is still uncertain. I suggest that: if Taiwan is prepared
to become an Annex-I country, China probably will prevent it. If Taiwan is not
prepared, China may threaten to have Taiwan added to Annex-I list as its strategy
to push Taiwan toward unification with China. Taiwan's strategy to escape from the
Annex-I list is to prepare to be an Annex-I country.
Chapter 5
Conclusion and Recommendation
My study shows that total energy intensity is an informative and practical indicator.
National energy-conserving policy can be improved by considering the information
from the analysis of total energy intensity. In fact, in a global perspective, my total
energy-intensity analysis still has the defect of not considering international indirect
energy flows. However, it does provide some useful information for national policy-
makers. My analysis of Taiwan's total energy intensities reveals some new insights
into each sector's contribution in national energy consumption. My recommendation
is for policymakers to reconsider Taiwan's national policy according to the findings
from total energy intensities. International institutions should find a way to moni-
tor the international indirect energy flow; otherwise the international shift of energy
consumption will hinder the effectiveness and fairness of international CO 2 emissions
control.
5.1 Conclusion
Reviewing total energy intensities will provide policymakers some very different new
insights from those provided by direct energy intensities. In national policy-making, I
believe the total energy intensities should be better indicators than the direct energy
intensities. The continuous growth of Taiwan's energy consumption suggests that
Taiwan needs a more aggressive energy-conserving policy, especially on improving
energy efficiency.
My conclusion on the academic side is that total energy intensity is an informative
and practical indicator. It reveals the disguised petroleum consumption in indirect
forms with reasonable effort and easily available data. The data for calculating total
petroleum intensity are all from input-output tables, which are easily available for
many countries and regions. The availability of data and provision of a new insight
suggest that total energy intensity is an informative and practical indicator.
On the policy side, the discrepancy in the direct and total energy intensity and
consumption proves that indirect energy flows are very significant relative to direct
ones; therefore the indirect energy flows should not be neglected in policymaking. My
analysis also shows that the electronic industry is mostly petroleum-intensive, which
may conflict with the government's perception of it being a high-tech low energy-
consuming industry. The service sectors are mixed in petroleum intensities. My shift-
share analysis shows that Taiwan's energy consumption is growing; therefore Taiwan
needs a more aggressive energy-conserving policy. The policy should emphasize more
on improving energy efficiency than on shifting industrial mix toward low energy-
intensity sectors, because the industrial mix effect is too small to offset the energy
consumption growth. Efficiency shifts were sometimes significant, but not always in
the right direction. The size and instability of the efficiency shift may suggest that
Taiwan has significant room for improving energy efficiency. As a whole, Taiwan's
national petroleum intensity is declining, while the national electricity intensity is
growing. Despite the declining petroleum intensity, Taiwan's energy consumption is
growing and shows neither signs of stopping or of declining. The national-growth
effect is the major cause of Taiwan's growing energy consumption. All the above
suggest that Taiwan needs more aggressive energy-conserving policies, especially to
improve energy efficiency.
5.2 Recommendation
The analysis of total energy intensities reveals many new insights into the facts of
Taiwan's energy consumption. I suggest using total energy intensities as indicators
in modifying domestic energy-conserving policies and formulating an international
strategy.
In formulating global-change policies, the concern is for the CO 2 emissions of the
economy as a whole rather than of each sector per se. The energy consumption is an
indicator of CO 2 emissions. The total energy intensity is a better indicator in evalu-
ating sectors' contributions to the economy than direct energy intensity, because the
total energy intensity indicates each sector's contribution to the energy consumption
in the whole economy. The direct energy intensity indicates only the energy con-
sumption insides the sector itself. If the government wants to encourage some sectors
in its global-change policy, it should use the total energy intensity as an indicator.
From an international perspective, even the total energy intensities are not suffi-
cient because they neglect the international indirect energy flows. An international
control of CO 2 emissions may end up shifting rather than reducing energy consump-
tion, if international indirect energy flows are not considered in the international
agreement. I suggest that international policy researchers can conduct an interna-
tional input-output analysis to trace the international indirect energy flows.
The shift-share analysis shows that Taiwan's energy efficiency has been shifting up
and down. Lack of yearly data may conceal some of the fluctuations. Further studies
with other (yearly) data sources may help to show the fluctuations. The magnitude
of the fluctuation suggests that there might be significant rooms for improvement
in energy efficiency in Taiwan. The factors causing the fluctuation of the efficiency
shift require further studies. A possible explanation might be that the incentives for
industries to improve energy efficiency are not strong and stable. If this explanation
is true, the government should formulate policies to provide incentives to improve
energy efficiency. The fact that the magnitude of the efficiency shifts was mostly
much larger than that of industrial-mix effects suggests that efficiency improvement
could play a more important role than the industrial-mix effect in energy conservation.
The analysis disproves my intuition about the electronic industry and some parts
of the service industry. Only the trade and other services sectors are low in total
energy intensity and have significant shares in the national total output. Although
the industrial-mix effect is too small to offset the national-growth effect, encouraging
further development of the trade and other service sectors would be a supplemental
help in reducing Taiwan's national energy intensity.
Because Taiwan is not reducing its energy consumption and lacks bargaining power
in international negotiations, Taiwan needs to formulate an international strategy. In
formulating such a strategy, as discussed in Chapter 4, the Taiwan-China relationship
may play a key role in Taiwan's position in potential international regulations of CO 2
emissions. Taiwan should take its China policy into consideration when formulating
its global-change policy.
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Appendix A
Figure 1: Energy Intensities of Countries with Similar Climate to Taiwan
Taiwan Malaysia Philippines Thailand Singapore
TOE: Tonnes Oil Equivalence GDP: Gross Domestic Product Data Source: Table 1, Appendix B
Figure 2: Energy Intensities of Countries with Similar Income to Taiwan
Taiwan (10,685) Greece (11,732) Portugal (10,543) Korea (8,558)
Country (GDP/Capita in US$)
TOE: Tonnes Oil Equivalence GDP: Gross Domestic Product Data Source: Table 1, Appendix B
Figure 3: Energy Intensities of Countries with Similar Population Density to Taiwan
Taiwan (592) Korea (460) India (318)
Country (Population / Sq.
Japan (331)
Km)
TOE: Tonnes Oil Equivalence Sq. Km: Square Kilometer
GDP: Gross Domestic Product Data Source: Table 1, Appendix B
A-1,2,3
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Figure 4 Correlation between per capita GDP and National Energy Intensity (1997)
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Figure 15: Energy Intensities Calculated with Data from Input-Output Tables
Source: Tables 6-15.
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Figure 16: Energy Intensities from Direct Energy Consumption Statistics
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Source:Quarterly Report of Energy Index, Energy Commission, Taiwan, 1998.
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Appendix B:
Table 1: International Comparison of Energy Intensities
Australia
Austria
Belgium
Canada
China
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
India
Ireland
Italy
Japan
Korea
Luxembourg
Malaysia
Mexico
Netherlands
New Zealand
Norway
Philippines
Poland
Portugal
Singapore
Spain
Sweden
Switzerland
Taiwan
Thailand
Turkey
United Kingdom
United States
Energy Intensity
(TOE/US$1000)
0.28
0.15
0.25
0.38
"1.57
1.81
0.14
0.22
0.19
0.19
0.26
0.82
0.33
*1.10
0.19
0.14
0.16
0.42
0.25
*0.59
0.48
0.23
0.31
0.17
*0.73
"1.56
0.27
*0.39
0.20
0.22
0.11
*0.28
*0.58
0.35
0.21
0.34
GDP
(billion US$)
392.0
228.1
264.0
577.9
*697.0
52.4
174.3
123.4
1,544.7
2,354.2
122.7
44.0
7.4
*411.2
69.2
1,204.3
4,578.2
389.8
17.2
*70.3
315.3
392.5
64.4
156.0
*52.4
134.4
104.6
*61.0
584.5
253.4
292.9
*227.6
*137.0
182.5
1,140.2
7,263.2
GDP/Capita
US$
21,713
28,346
26,043
19,520
574
5,072
33,340
24,158
26,568
28,829
11,732
4,301
27,715
435
19,330
21,024
36,552
8,558
41,646
3,413
3,460
25,393
17,989
35,780
729
3,483
10,543
20,200
14,907
28,707
41,364
10,685
2,283
2,961
19,453
27,611
Area
(1000 sq. km)
7,687
84
31
9,976
#9,597
79
43
338
549
357
132
93
103
#2,973
70
301
378
99
3
#330
1,973
41
269
324
#300
313
92
#0.647
505
450
41
#36
#514
781
245
9,373
Population
(thousands)
18,054
8,047
10,137
29,606
*1,215,000
10,331
5,228
5,108
58,141
81,662
10,459
10,229
267
*945,100
3,580
57,283
125,250
45,550
413
*20,600
91,120
15,457
3,580
4,360
*71,900
38,588
9,921
*3,000
39,210
8,827
7,081
*21,300
*60,000
61,644
58,613
263,057
Population Density
(people/sq. km)
2
96
327
3
127
131
122
15
106
229
79
110
3
318
51
190
331
460
138
62
46
377
13
13
240
123
108
4,637
78
20
173
592
117
79
239
28
* : Key Energy Indicators, IEA (http://www.iea.org/stats/files/glance.htm), data of 1996
Bold : OECD (http:/l193.51.65.78/publications/figures/1997/), data of 1997
# : World Factbook 1997, CIA (http://www.odci.gov/cialpublications/factbook/country-frame.html), data of 1997
TOE: Tonne Oil Equivalence US$: 1990 US Dollar
sq. km: Square Kilometer
Shift-Share Analysis of Direct Electricity Input
Year National Industrial Efficiency Change in
Growth Mix Shift Electricity
Effect Effect Input
(Et-E 0)
1981-1984 22,349 4,567 -5,541 21,375
1984-1986 19,444 727 -3,872 16,299
1986-1989 31,115 -3,542 2,544 30,117
1989-1991 24,899 -1,198 9,008 32,710
Unit: Million New Taiwan Dollars Data Source: Calculated based on data in Tables 6-10
Table 3 Shift-Share Analysis of Total Electricity Requirement
Year National Growth Industrial Mix Efficiency Shift Change in Electricity
effect Effect Requirement (Et-Eo)
1981-1984 25,888 -2,021 1,648 25,516
1984-1986 22,659 1,793 -5,617 18,834
1986-1989 36,219 16 309 36,544
1989-1991 29,223 1,047 8,427 38,697
Unit: Million New Taiwan Dollars Data Source: Calculated based on data in Tables 11-15
Table 4 Shift-Share Analysis of Direct Petroleum Input
Year National Industrial Efficiency Change in
Growth Mix Shift Petroleum
Effect Effect Input
(Et-Ea)
1981-1984 32,007 -1,835 -18,141 12,031
1984-1986 24,510 1,544 9,059 35,114
1986-1989 42,860 -7,272 -1,446 34,142
1989-1991 33,116 -1,241 -33,966 -2,091
Unit: Million New Taiwan Dollars Data Source: Calculated based on data in Tables 6-10
Table 5 Shift-Share Analysis of Total Petroleum Requirement
Year National Growth Industrial Mix Efficiency Shift Change in Petroleum
effect Effect Requirement (Et-Eo)
1981-1984 35,175 -7,189 -2,079 25,906
1984-1986 29,213 -1,166 -31,142 -3,095
1986-1989 39,860 4,990 -5,399 39,451
1989-1991 32,037 4,979 -51,551 -14,534
Unit: Million New Taiwan Dollars Data Source: Calculated based on data in Tables 11-15
B-2,3,4,5
Table 2
Table 6. 1991 Constant 1991 NT$ Input-Output Table
1. agriculture 2. forestry 3. fishery 4. mineral 5. food everage 7. textile 8. apparel l er 10. paper
and livestock and tobacco and lumber and print
1. agriculture and
livestock 52,783 0 908 0 180,933 6,320 17,925 374 19 144
2. forestry 241 902 1 0 1 0 6 14 12,025 847
3. fishery 108 0 3,573 0 14,088 0 00 0 0 0
4. mineral 2 0 8 5,901 655 14 86 37 18 427
5. food 54608 0 5,113 3 57,428 6,499 762 9,929 158 620
6. beverage and
tobacco 72 0 1 27 265 3,532 0 0 0 0
7. textile 142 1 1,013 65 221 3 85,188 83,122 493 608
8. apparel 24 1 158 21 28 15 19,319 38,698 257 144
9. leather and
lumber 643 0 190 505 156 46 76 232 27,687 1,600
10. paper and print 264 1 275 63 4,562 3,772 1,731 3,537 1,052 86,891
11. petrochemical
and industrial
chemical 73 2 7 37 1,771 613 348 1,446 200 2,773
12. synthetic fibers
and plastic and
plastic products 1,378 1 133 123 4,720 1,476 66,467 15,207 3,278 3,213
13. other chemical
materials 12,313 7 233 878 3,105 844 3,698 10,384 2,043 5,838
14. petroleum
refining products 2,655 52 6,564 4,705 2,179 975 1,596 2,565 689 3,520
15. non-metallic
oroducts 61 1 7 169 503 1,027 17 42 463 77
16. steel 11 0 0 422 22 1 55 52 521 100
17. miscellaneous
metals and metallic
products 430 3 71 649 3,187 10,181 414 784 1,510 1,155
18. machinery 787 1 299 2,874 706 304 1,824 1,028 618 922
19. household
electrical appliances 18 0 23 42 2 0 27 10 8 0
20. electronic
components and
narts 0 0 228 16 0 0 0 0 91 177
21. electrical
machinery 57 0 28 217 120 8 164 148 93 207
22. transport
equipment 1 2 1,965 75 112 21 93 81 17 210
23. other
manufactures 65 0 505 62 132 675 240 2,996 95 2,550
24. construction 798 10 59 341 276 142 229 581 111 259
25. electricity 1,356 1 1,157 1,628 5,074 751 11,321 3,927 2130 9,543
26. gas and city
water 190 1 6 39 166 100 83 103 62 103
27. transportation,
warehousing, postal
and
tel••mm,,ni•tin 3,222 88 1,788 1,099 6,872 1,010 3,601 5,205 3,216 4,046
28. wholesale and
retail and trade 9,477 9 4,691 1,185 24,927 2,198 8,699 15,429 7,936 10,423
29. other services 17,564 63 4,066 1,703 19,644 5,803 13,400 17,206 7,312 23,583
total
intermediate 159,343 1,146 . 33,070 22,849 331,855 46,330 237,369 213,137 72,102 159,980
value added 141,560 3,219 52762 31,294 69,180 71,428 77,466 94,447 34,567 76,765
total input 300,903 4,365 85,832 54,143 401,035 117,758 314,835 307,584 106,669 236,745
B-6
Unit: Million New Taiwan Dollar (NT$)
Source: Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
Table 6. 1991 Constant 1991 NT$ Input-Output Table (continued)
12. synthetic11. petrochemical fibers and plastic 13. other 14. petroleum 15. non- 17. miscellaneous 19. household 20.
and industrial and plastic chemical refining metallic 16. steel metals and mchine electrical lctronic
chemical products materials products products metallic products appliances and parts
7 0 446 0 0 0 0 0 0 0
51 19 2,083 0 1 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0
3,167 620 644 98,836 22,577 12,675 237 118 92 289
399 98 980 1 11 0 0 0 0 0
1 0 16 0 0 1 0 3 0 0
11 9,167 3,409 30 286 5 493 72 37 381
43 3,050 757 55 47 37 351 303 30 235
190 340 33 8 388 62 1,353 925 711 1,411
420 8,814 3,048 68 3,403 434 3,365 1,011 1,708 8,745
59,666 124,099 30,647 461 3,861 1,670 4,978 498 400 14,815
352 173,903 8,628 86 1,042 225 4,843 3,212 7,979 26,012
1,186 22,498 36,588 1,044 2,278 1,065 4,858 3,754 869 4,034
12,495 4,044 2,206 7,946 6,837 12,807 2,741 1,776 254 1,128
155 562 1,349 73 29,703 4,625 1,963 838 2,264 9,574
140 470 343 640 2383 193,281 66,258 58,824 6,075 5,426
1,470 3,421 2,569 1,095 1,973 8,527 90,404 22,003 9,458 33,258
1,099 4,255 1,159 834 3,800 3,810 2,752 30,065 5,098 4,326
8 52 2 8 22 36 399 100 9,907 351
9 88 4 51 12 25 319 7,523 2,287 278,620
118 383 154 141 415 191 700 10,970 12,175 23,860
19 78 455 183 413 46 100 194 12 20
151 1,982 261 171 120 109 233 947 242 1,144
186 655 195 338 357 200 346 320 54 751
6,955 18,196 2,803 4,327 6,240 12,106 7,984 3,451 1,015 5,885
170 190 157 205 1,955 827 282 87 34 165
1,590 6,660 3,421 1,970 6,540 5,002 5,762 5,571 1,804 9,314
3,289 17,978 9,383 1,306 6,239 10,744 19,228 17,650 6,056 31,886
6,140 28,022 17,211 2,830 11,981 40,022 34,044 17,306 8,581 29,266
99,487 429,644 128,951 122,707 112,884 308,532 253,994 187,521 77,142 490,896
40,027 148,459 56,517 61,823 70,771 78,165 103,103 83,247 32,961 157,213
139,514 578,103 185,468 184,530 183,655 386,697 357,097 270,768 110,103 648,109
B-6
Table 6. 1991 Constant 1991 NT$ Input-Output Table (continued)
21. 22. 27. transportation, 28. total
electrical transport 23. other 24. 25. 26. gas and warehousing, potal wholesale 29. other Intermediate
machinery equipment manufactures construction ctricity city water and teleommunication retail services oumediate
and trade
0 0 175 235 0 0 0 179 1,568 262,016
0 8 632 806 0 0 0 0 3 17,641
0 0 351 0 0 0 0 0 28 18,148
107 83 363 18750 22,841 4,873 29 0 811 194,260
0 0 1,773 0 4 0 0 1 5,937 144,324
2 0 0 0 0 0 0 1 514 4,435
302 333 7,564 0 0 0 97 951 2,510 196,504
51 488 2,215 288 61 4 61 360 5,307 72,408
511 3,676 3,473 21,010 0 0 138 1,225 2,151 68,740
1,739 1,363 4,634 1648 193 54 2,787 129604 66,318 224,504
1,199 838 1,371 0 6,491 313 48 1 7,397 266,023
10,273 6,384 24,390 15,165 0 92 19 14,308 6,555 399,464
2,536 10,824 3,268 6,598 96 12 3,715 527 43,820 188,913
802 1,164 898 6,909 32,124 7,275 51,229 10,624 14,918 203,677
800 2,739 2,834 101,015 12 4 14 96 5,125 166,112
8,430 39,010 8,132 67,302 19 142 125 193 12,614 470,991
38,949 19,810 15,185 32,880 62 93 573 956 12,577 313,647
3,184 4,982 1,614 7,540 729 601 1,894 1,573 9,584 98,262
185 1,951 96 3867 0 0 69 25 3,808 21,016
3,745 1,650 12,407 1,578 431 0 2,136 129 16,751 328,277
45,701 4,893 1,266 31,330 3,485 35 1,183 381 7,341 145,764
37 110,043 458 110 31 11 13,981 1,298 21,480 151,546
312 981 25,135 376 113 121 641 2,194 16,495 59,048
175 294 237 311 3,010 429 7,353 2,518 69,840 90,375
2,558 3,145 2,931 1,822 27,551 1,090 4,272 10,213 27,989 187,421
55 277 113 517 118 4,634 370 1,904 7,922 20,835
2,654 4,468 4,730 16,838 1,953 422 62,977 33,682 73,230 278,735
10,141 19,565 13,359 34,345 1,259 4,390 10,032 10,885 36,399 349,108
8,038 13,895 12,432 38,074 12,330 1,791 45,147 169,018 396,677 1,003,149
142,486 252,864 152,036 409,314 112,913 26386 208,890 275,846 875,669 5,945,343
45,531 126,018 65,150 207,257 107,361 13,136 320,294 589,497 1,833,732 4,792,950
188,017 378,882 217,186 616,571 220,274 39,522 529,184 865,343 2,709,401 10,738,293
B-6
Table 6. 1991 Constant 1991 NT$ Input-Output Table (continued)
non- nongovernment fixed capital inventory territorial terrinon- territorial total finalconsumption formation changes export it impori territorialdemand Total Output
consumexport import
94,510 0 4,922 -1,276 5,492 256 63,756 1,261 38,887 300,903
63 0 1,634 -165 648 0 15,456 0 -13,276 4,365
61,125 0 0 -293 5,933 4,383 1,667 1,797 67,684 85,832
329 0 0 -2,041 556 2 138,963 0 -140,117 54,143
244,179 0 0 2,697 67,868 1,456 55,344 4,145 256,711 401,035
128,452 0 0 -656 1,384 748 9,691 6,914 113,323 117,758
2,466 0 605 5,568 146,912 0 35,368 1,852 118,331 314,835
77,679 0 0 821 185,011 2,331 19,907 10,759 235,176 307,584
12,537 0 2,004 1,408 48,208 388 26,042 574 37,929 106,669
33,297 0 1,722 1,808 18,230 333 37,819 5,330 12,241 236,745
35 0 0 -2,709 13,671 0 137,504 2 -126,509 139,514
9,523 0 34 4,843 217,636 13 53,408 2 178,639 578,103
30,387 0 0 2,403 36,091 117 63,097 9,346 -3,445 185,468
26,025 0 0 -1,235 10,545 504 35,040 19,946 -19,147 184,530
4,602 0 95 2,394 29,754 216 19,473 45 17,543 183,655
0 0 0 8,265 26,249 0 118,808 0 -84,294 386,697
7,270 0 6,848 3,192 131,112 117 104,919 170 43,450 357,097
889 0 214,651 2,952 122,317 0 168,294 9 172,506 270,768
34,654 0 22,369 1,346 51,104 231 18,978 1,639 89,087 110,103
48,012 0 55,710 6,117 462,520 271 250,868 1,930 319,832 648,109
1,877 0 21,642 7,560 61,568 11 50,404 1 42,253 188,017
138,936 0 90,767 4,555 101,864 1,674 109,305 1,155 227,336 378,882
28,146 0 35,875 1,780 172,414 6,046 74,122 12,001 158,138 217,186
0 0 526,232 0 0 9 0 45 526,196 616,571
32,815 0 0 -7 0 141 0 96 32,853 220,274
18,671 0 0 3 0 46 0 33 18,687 39,522
163,208 0 5,329 662 15,469 137,537 0 71,756 250,449 529,184
364,522 0 51,396 5,268 89,399 5,650 0 0 516,235 865,343
1,017,220 836,780 21,114 322 4,124 71,784 3,095 241,997 1,706,252 2,709,401
2,581,429 836,780 1,062,949 55,582 2,026,079 234,264 1,611,328 392,805 4,792,950 10,738,293
88,517 0 44,416 2,158 0 4,466
2,669,946 836,780 1,107,365 57,740 2,026,079 238,730
B-6
Table 7. 1989 Constant 1991 NT$ Input-Output Table (continued)
1. agriculture 2. forestry 3. fishery 4. mineral 5. food 6. beverag 7. textile 8. apparel 9eather 10. paper
and livestock and tobacco and lumber and print
1. agriculture and
livestock 44,040 0 209 0 165,597 4,932 14,551 631 4 207
2. forestry 74 1,235 1 0 4 0 0 0 16,141 957
3. fishery 247 0 6,441 0 15,294 0 0 0 1 0
4. mineral 2 1 12 7,997 765 17 141 84 35 670
5. food 57,195 0 5,023 0 56,186 6,793 279 8,595 192 610
6. beverage and
tobacco 172 0 9 1 301 3,814 1 0 0 0
7. textile 80 0 1,153 30 264 1 80,329 93,228 438 952
8. apparel 6 1 222 147 46 7 13,683 33,677 259 178
9. leather and
lumber 215 0 309 130 230 40 145 462 26,420 988
10. paper and print 147 2 280 69 3,669 2,716 1,811 3,622 1,135 68,273
11. petrochemical
and industrial
chemical 20 0 8 23 2,066 731 405 1,954 201 2,137
12. synthetic fibers
and plastic and
plastic products 386 0 159 134 4,200 1,153 66,285 17,386 3,332 1,890
13. other chemical
materials 11,432 5 340 566 2,700 614 4,030 8,785 2,987 6,101
14. petroleum
refinino products 2,682 59 9,574 4,516 2,896 546 2,656 3,752 1,034 4,511
15. non-metallic
products 27 6 8 188 370 563 4 30 509 76
16. steel 4 1 0 423 153 264 212 183 563 125
17. miscellaneous
metals and metallic
oroducts 210 3 121 516 2,324 6,243 326 1,275 1,492 1,768
18. machinery 981 5 495 1,786 733 409 1,670 922 576 763
19. household
electrical appliances 9 2 26 4 3 0 31 13 19 5
20. electronic
components and
carts 0 0 260 0 0 0 1 0 92 6
21. electrical
machinery 59 1 35 234 121 3 268 165 94 296
22. transport
equipment 1 16 4,145 81 132 7 181 92 22 168
23. other
manufactures 49 1 1,198 104 101. 525 178 2,882 96 1,161
24. construction 397 50 89 240 253 47 279 410 123 175
25. electricity 1,242 3 1,275 1,200 4,495 597 11,110 3,697 2,366 6,298
26. gas and city
water 230 2 4 108 127 65 52 105 46 70
27. transportation,
warehousing, postal
and
t4p lmmnmi.caion 2,116 179 1,453 1,672 4,932 494 3,746 6,083 4,025 3,888
28. wholesale and
retail and trade 7,614 10 1,882 687 24,850 2,283 4,529 8,124 4,667 6,511
29. other services 15,911 135 3,400 1,870 15,710 3,668 13,220 17,164 7,663 22,159
total
intermediate 145,548 1,717 .38,131 22,726 308,522 36,532 220,123 213,321 74,532 130,943
value added 130,222 4,716 51,508 29,049 69,027 67,341 91,713 102,416 40,179 69,248
total inputs 275,770 6,433 89,639 51,775 377,549 103,873 311,836 315,737 114,711 200,191
Unit: Million New Taiwan Dollar (NT$)
Source: Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
Table 7. 1989 Constant 1991 NT$ Input-Output Table (continued)
12. synthetic 2011. petrochemical fibers and plastic 13. other 14. petroleum 15. non- 17. miscellaneous 19. household elect
and industrial chemical refining metallic 16. steel metals and . electrical ronicand plastic machinery componentschemical aroducts materials products products metallic products appliances and arts
0 0 287 0 0 0 0 0 0 0
0 5 1,947 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
2,545 875 657 91,661 21,698 11,292 3,260 69 117 124
343 116 1,280 0 9 0 0 0 0 0
1 4 3 0 0 1 0 6 0 0
14 13,147 4,750 29 236 58 183 63 45 72
28 5,059 584 89 35 27 106 263 29 213
187 1,162 89 12 385 68 811 705 986 2,505
267 9,855 3,329 143 3,468 492 2,147 774 1,875 8,728
54,836 101,865 27,508 453 3,922 1,889 5,472 499 370 12,020
234 154,492 8,200 14 825 300 3,590 2,313 6,247 26,463
868 18,168 34,181 1,159 1,574 721 3,969 2,091 849 2,821
15,918 5,292 3,244 9,426 6,016 11,048 3,118 1,842 352 1,110
218 368 1,424 47 17,658 5,821 1,000 326 1,755 8,975
245 1,441 767 340 1,853 160,342 51,611 45,172 7,530 12,957
1,479 4,619 2,389 404 1,508 8,550 68,814 14,049 11,155 30,110
1,314 3,688 987 419 3,158 3,080 2,722 21,992 5,749 5,107
8 94 13 15 24 162 366 110 9,701 492
0 32 0 20 519 252 410 2,509 3,101 207,988
119 531 147 98 308 281 1,305 5,835 13,680 18,532
35 97 23 88 404 36 91 241 17 23
124 2,614 301 222 128 166 172 928 419 869
236 666 206 593 304 248 372 253 99 569
5,357 12,365 2,441 1,964 6,426 11,810 6,490 1,881 1,010 5,053
40 843 109 252 1,778 104 212 138 39 66
1,437 8,535 3,795 1,271 6,568 5,344 5,375 4,195 1,615 7,469
2,131 12,490 6,230 701 3,755 12,272 11,453 7,905 6,614 23,969
5,736 26,422 13,256 4,757 10,265 26,652 19,262 11,924 6,737 18,063
93,720 384,845 118,147 114,177 92,824 261,016 192,311 126,083 80,091 394,298
35,465 150,513 52,256 84,887 60,610 72,958 101,322 67,490 32,720 129,387
129,185 535,358 170,403 199,064 153,434 333,974 293,633 193,573 112,811 523,685
Table 7. 1989 Constant 1991 NT$ Input-Output Table (continued)
21. 22. 27. transportation, 28. total
mhnery euipent anufaures 24. construction 25 t26. gas and otittaelectrical transport 23. other 24.wholesale 29. other Intermediatemachinery equipment man factur s electricity city water warehousing, postal and retail services output
tand trade output
0 0 82 62 0 0 0 132 3,028 233,762
0 60 491 579 0 0 0 0 17 21,511
0 0 488 0 0 0 0 0 1,917 24,388
116 47 426 16,303 15530 4,445 32 0 863 179,784
0 0 983 0 0 0 0 1 119559 149,164
2 0 0 0 0 0 0 0 1,243 5,558
378 337 9,231 0 0 0 131 523 3,110 208,782
40 273 2,469 381 49 18 151 592 6,747 65,379
709 3,091 2,676 19,344 0 0 231 1,399 1,743 65,042
1560 920 4,863 925 107 37 2,290 11,636 52,782 187,922
1,243 704 1,197 23 7,056 196 26 0 5,870 232,694
7,165 5,937 23,838 15,560 0 115 0 9,266 8,641 368,125
2,751 8,211 3,259 6,335 1 4 4,135 137 34,383 163,177
1,115 1,436 1,225 5,054 23,732 6,066 49,147 13,719 14,682 205,768
1,043 2,044 3,317 82,526 11 4 21 10 4,072 132,421
8,903 36,120 8,169 53,958 5 294 107 124 10,394 402,260
36,098 14,780 14,042 18,694 32 49 181 239 9,628 251,098
2,677 4,568 1,477 5,193 272 562 1,578 870 6,675 80,428
223 1,555 593 3,463 0 0 38 4 3,409 20,382
4,342 2,056 9,658 634 381 0 1,582 110 12,883 246,836
34,137 5,560 1,663 22,741 3,412 24 1,313 68 6,781 117,811
67 89,810 434 96 34 25 14,194 1,371 12,737 124,668
433 1,012 25,639 450 64 56 483 2,000 13,731 56.106
196 834 239 248 2,982 41 3,277 2,615 49,390 65,431
2,175 3,239 2,876 1,739 24,580 1,058 3,132 5,750 23,082 154,711
31 180 140 683 114 4,583 212 1,197 5,486 17,016
2,353 4,202 5,335 15,220 1,281 334 52,782 36,997 54,931 247,627
7,003 13,492 10,055 25,165 470 1,639 3,089 3,591 31,690 244,871
5,285 9,868 9,835 22,391 11,142 1,981 40,035 97,815 327,366 769,692
120,045 210,336 144,700 317,767 91,255 21,531 178,167 190,166 718,840 5,042,414
43,307 99,500 65,961 209,211 90,322 13,222 251,951 523,195 1,467,548 4,207,244
163,352 309,836 210,661 526,978 181,577 34,753 430,118 713,361 2,186,388 9,249,658
Table 7. 1989 Constant 1991 NT$ Input-Output Table (continued)
non- non-
consumption g vernment fixed capital inventory territorial non- territorial nonr total finalconsumption sumption formation changes export territorial territorialdemand total Outputconsumption formation cha ges export export mport import
85,674 0 6,433 -1,132 4,731 347 52,658 1,387 42,008 275,770
107 0 1,697 -880 530 0 16,531 1 -15,078 6,433
54,496 0 0 675 5,168 8,957 1,673 2,372 65,251 89,639
365 0 0 -2,401 598 1 126,562 10 -128,009 51,775
215,349 0 0 6,165 57,452 2,114 47,471 5,224 228,385 377,549
111,736 0 0 1,603 827 1,012 9,691 7,172 98,315 103,873
2,639 0 489 2,697 123,937 10 25,581 1,137 103,054 311,836
67,754 0 0 2,907 201,352 3,666 16,656 8,665 250,358 315,737
10,269 0 1,030 291 58,800 417 20,855 283 49,669 114,711
31,510 0 2,028 1,477 10,806 403 27,305 6,650 12,269 200,191
44 0 0 -4,828 10,253 0 108,970 8 -103,509 129,185
7,619 0 43 14,681 182,066 5 37,178 3 167,233 535,358
33,280 0 0 1,494 31,484 67 50,309 8,790 7,226 170,403
28,721 0 0 -5,490 13,012 480 28,405 15,022 -6,704 199,064
3,112 0 694 3,524 30,871 71 17,200 59 21,013 153,434
1,065 0 132 -2,719 23,581 3 90,340 8 -68,286 333,974
7,291 0 6,447 2,596 111,465 105 85,220 149 42,535 293,633
953 0 161,619 5,372 97,603 0 152,355 47 113,145 193,573
34,917 0 23,835 6,589 47,181 283 18,537 1,839 92,429 112,811
33,375 0 37,008 15,442 375,235 790 183,806 1,195 276,849 523,685
1,898 0 18,224 6,368 71,848 3 52,798 2 45,541 163,352
130,799 0 84,325 -4,396 84,105 1,795 110,062 1,398 185,168 309,836
25,809 0 28,684 4,404 159,597 7,759 57,366 14,332 154,555 210,661
0 0 461,550 0 0 4 0 7 461,547 526,978
26,966 0 0 0 0 63 0 163 26,866 181,577
17,837 0 0 0 0 44 0 144 17,737 34,753
122,626 0 2,432 1,249 8,762 91,247 0 43,825 182,491 430,118
342,569 0 43,171 6,451 69,301 6,998 0 0 468,490 713,361
823,914 701,882 7,874 0 4,093 59,022 728 179,361 1,416,696 2,186,388
2,222,694 701,882 887,715 .62,139 1,784,658 185,666 1,338,257 299,253 4,207,244 9,249,658
86,200 0 48,160 6,341 0 2,674
2,308,894 701,882 935,875 68,480 1,784,658 188,340
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Table 8. 1986 Constant 1991 NT$ Input-Output Table
1. agriculture 6. beverageleather 0.paper
and arle 2. forestry 3. fishery 4. mineral 5. food 6. beverage 7. textile 8. apparel 9.eather 10paperand livestock and tobacco and lumber and print
1. agriculture and
livestock 39,595 0 172 2 164,454 6,451 15,657 545 4 235
2. forestry 112 2,200 8 0 3 0 0 12 21,115 1,245
3. fishery 207 0 5,376 0 18,621 0 0 0 0 0
4. mineral 2 1 10 4,673 623 37 184 107 34 489
5. food 50,421 0 4,199 0 48,781 5,324 273 10,504 113 690
6. beverage and
tobacco 261 0 9 1 316 2,441 2 0 0 3
7. textile 74 1 1,060 20 223 2 67,234 101,418 721 520
8. apparel 6 2 201 116 35 8 15,297 35,305 227 165
9. leather and
lumber 204 0 262 215 216 62 128 478 28,431 1,111
10. paper and print 135 5 278 67 3,770 1,911 1,649 3,693 1,349 63,739
11. petrochemical
and industrial
chemical 17 2 8 11 2,049 740 319 1,222 227 2,555
12. synthetic fibers
and plastic and
plastic oroducts 305 1 133 130 2,437 461 58,236 17,329 3,131 1,378
13. other chemical
materials 10,933 14 282 790 2,730 613 3,831 9,796 2,924 3,703
14. petroleum
refinina products 2,371 121 8,677 3,841 2,425 373 1,843 3,911 980 3,637
15. non-metallic
products 23 8 8 184 285 435 131 36 534 52
16. steel 2 0 0 321 5 2 112 109 289 61
17. miscellaneous
metals and metallic
nroducts 182 5 83 516 2,764 3,771 349 1,011 2,133 1,154
18. machinery 833 6 395 1,585 729 187 2,559 1,286 736 981
19. household
electrical appliances 7 2 22 3 3 0 32 15 19 6
20. electronic
components and
jarts 0 0 216 0 0 0 2 0 64 4
21. electrical
machinery 54 1 29 235 93 6 231 139 100 150
22. transport
eauipment 1 23 2,301 58 105 11 179 121 12 140
23. other
manufactures 47 1 1,428 101 199 572 155 3,656 204 776
24. construction 395 78 89 180 335 35 315 510 145 201
25. electricity 1,032 6 931 1,090 4,164 390 10,189 3,578 2,295 4,748
26. gas and city
water 192 5 3 95 152 39 42 88 61 59
27. transportation,
warehousing, postal
and
tal•..mmmi.atinn 1,896 303 1,274 1,753 4,915 400 3,395 5,829 4,055 3,243
28. wholesale and
retail and trade 7,551 9 1,644 510 24,802 1,683 4,016 9,863 4,821 5,637
29. other services 8,926 139 2,386 1,733 14,051 3,046 12,505 16,247 5,597 15,779
total
intermediate 125,784 2,933 31,484 18,230 299,285 29,000 198,865 226,808 80,321 112,461
value added 123,605 8,606 42,635 31,121 66,258 56,458 70,570 109,749 43,560 58,066
total inputs 249,389 11,539 74,119 49,351 365,543 85,458 269,435 336,557 123,881 170,527
Unit: Million New Taiwan Dollar (NT$)
Source: Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
Table 8. 1986 Constant 1991 NT$ Input-Output Table (continued)
11. petrochemical fibers and plastic 13. other 14. petroleum 15. non- 17. miscellaneous 19. household 20. electronic
anoand plastic 18.and industrial nd plastic chemical refining metallic 16. steel metals and machin electrical components
chemical andus materials products products metallic products appliances and parts
38 0 195 0 0 0 0 0 0 0
9 4 3,017 0 1 3 1 0 0 0
0 0 0 0 0 0 0 0 .0  0
2,752 489 654 73,315 17,058 8,173 2,734 103 97 146
239 119 1,114 1 0 0 0 0 0 0
1 3 3 0 0 2 2 5 0 0
15 14,124 4,399 22 185 12 166 44 27 48
29 4,348 692 28 32 12 106 208 20 168
109 946 97 11 331 54 685 516 645 1,452
349 8,181 2,880 42 2,955 417 1,962 576 1,227 6,814
57,481 84,553 23,198 667 3,523 1,752 3,676 377 387 1,475
285 134,052 6,350 26 597 201 2,795 1,435 3,904 15,797
1,230 15,793 27,733 823 1,678 488 3,131 1,446 515 2,144
16,889 4,896 2,897 7,145 5,203 9,704 3,082 1,506 264 924
219 230 765 57 13,388 5,200 848 374 1,097 6,076
136 496 371 744 1,168 139,325 50,340 32,479 3,520 7,798
1,408 3,995 2,364 625 1,238 4,747 59,008 10,932 8,161 21,394
1,271 5,626 748 494 3,728 3,015 2,694 15,303 3,933 3,447
9 96 12 11 19 30 304 86 8,112 379
0 32 0 17 6 18 339 1,626 2,456 168,464
109 476 115 128 284 287 1,051 4,767 9,302 15,021
34 75 22 60 323 32 111 192 10 15
116 1,931 334 103 106 110 191 566 302 701
284 616 208 145 246 195 341 203 75 496
5,688 11,973 2,047 1.165 5,086 7,271 4,851 1,600 508 3,561
282 108 107 230 1,463 53 153 111 26 113
1,471 6,783 2,889 524 4,395 3,510 4,639 3,079 1,115 4,695
2,720 10,483 5,306 580 3,042 9,784 10,082 5,327 4,353 17,506
6,036 19,626 9,185 4,097 6,446 22,768 17,111 5,976 4,003 15,440
99,209 330,054 97,702 91,060 72,501 217,163 170,403 88,837 54,059 294,074
30,323 127,582 45,659 68,553 53,102 45,115 80,638 48,418 19,416 81,816
129,532 457,636 143,361 159,613 125,603 262,278 251,041 137,255 73,475 375,890
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Table 8. 1986 Constant 1991 NT$ Input-Output Table (continued)
22. 27 transportation, total21. electrical ansp 23. other 24. 25. 26. gas and nsp stal and wholesale 29. other mediate
machinery equipment manufactures construction electciy city water teouion and retail services inotmedlat
equipmenttelecommunication nd trade otput
0 0 182 37 0 0 0 126 1,758 229,451
0 89 650 549 0 0 0 0 11 29,029
0 0 472 0 0 0 0 0 936 25,612
45 63 534 15,812 14,176 3,641 22 0 1,470 147,444
0 0 1,332 0 0 0 0 1 8,796 131,907
2 0 0 0 0 0 0 0 878 3,929
312 352 11,401 0 0 0 135 417 2,579 205,511
32 187 2,825 282 18 5 94 524 5,244 66,216
538 1,521 3,301 13,605 0 0 295 1,112 1,441 57,766
1,203 737 5,841 540 167 40 1,731 9,318 34,904 156,480
1,010 502 1,155 14 4,400 50 18 0 3,609 194,997
4,783 4,027 27,127 8,123 0 76 0 5,823 3,645 302,587
1,880 6,163 4,499 4,008 32 0 2,977 139 28,288 138,583
958 1,150 1,666 4,256 10,230 7,120 42,647 10,095 12,815 171,626
379 1,197 2,942 58,543 10 8 49 10 4,702 97,790
5,274 26,959 6,327 30,697 1 187 97 2 6,993 313,815
21,756 10,159 15,381 13,692 4 39 218 269 6,285 193,643
2,179 4,014 1,904 3,305 99 372 1,353 836 5,979 69,597
160 878 818 2,753 0 0 43 4 3,305 17,128
3,399 1,273 8,123 554 333 0 678 99 9,915 197,618
27,652 3,791 1,659 15,027 2,811 25 571 63 5,577 89,754
29 52,786 452 68 30 17 11,428 1,028 9,420 79,083
148 779 24,492 280 104 76 360 1,692 10,878 50,408
142 164 323 207 2,267 64 2,482 2,436 53,291 66,468
1,475 1,890 2,857 1,151 18,072 813 2,586 5,381 18,196 124,594
32 159 140 497 74 3,430 208 1,165 4,769 13,856
1,569 2,951 5,559 9,901 1,245 428 39,741 29,303 37,374 188,234
4,792 8,711 11,537 15,845 296 2,086 1,964 3,057 25,351 203,358
4,799 7,930 10,280 14,972 10,994 2,427 30,430 76,156 191,336 540,421
84,548 138,432 153,779 214,718 65,363 20,904 140,127 149,056 499,745 4,106,905
33,649 67,328 73,700 155,935 79,670 11,211 209,864 380,630 1,071,195 3,294,432
118,197 205,760 227,479 370,653 145,033 32,115 349,991 529,686 1,570,940 7,401,337
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Table 8. 1986 Constant 1991 NT$ Input-Output Table (continued)
non-non-- non-ototal final
consumption gover ment fixed capital inventory territorial trorial territorial total total Outpu
consumption formation changes export export import import demand
66,880 0 4,092 -4,385 5,483 346 51,209 1,269 19,938 249,389
152 0 2,237 -1,642 328 0 18,565 0 -17,490 11,539
35,864 0 0 314 6,243 8,077 1,084 907 48,507 74,119
403 0 0 -1,895 299 3 96,898 5 -98,093 49,351
196,155 0 0 744 73,612 1,648 37,026 1,497 233,636 365,543
84,104 0 0 2,179 583 758 3,590 2,505 81,529 85,458
2,119 0 0 -2,774 83,360 7 18,141 647 63,924 269,435
56,067 0 365 2,862 220,076 2,301 4,991 6,339 270,341 336,557
7,431 0 1,288 -2,117 74,350 249 14,980 106 66,115 123,881
22,757 0 1,456 1,295 8,702 513 17,109 3,567 14,047 170,527
26 0 0 498 9,216 0 75,205 0 -65,465 129,532
2,898 0 30 3,189 174,054 4 25,123 3 155,049 457,636
24,499 0 0 2,078 25,145 12 42,143 4,813 4,778 143,361
17,842 0 0 -10,401 6,203 4,575 19,590 10,642 -12,013 159,613
3,521 0 436 -218 30,948 13 6,863 24 27,813 125,603
4 0 1 -5,392 20,111 0 66,261 0 -51,537 262,278
5,431 0 5,774 -27 91,703 20 45,378 125 57,398 251,041
792 0 100,992 2,774 59,925 1 96,813 13 67,658 137,255
15,591 0 12,829 2,190 31275 35 4,923 650 56,347 73,475
21,972 0 18,742 10,811 229,828 21 102,276 826 178,272 375,890
967 0 10,986 306 42,394 1 26,197 14 28,443 118,197
50,941 0 39,453 4,570 67,423 966 35,813 863 126,677 205,760
14,294 0 20,154 457 176,562 3,723 31,163 6,956 177,071 227,479
0 0 304,183 0 0 5 0 3 304,185 370,653
20,464 0 0 0 0 91 0 116 20,439 145,033
18,336 0 0 0 0 56 0 133 18,259 32,115
104,462 0 1,474 -295 8,102 80,447 0 32,433 161,757 349,991
235,783 0 25,929 1,184 59,060 4,372 0 0 326,328 529,686
533,597 534,452 4,889 0 2,440 52,589 593 96,855 1,030,519 1,570,940
1,543,352 534,452 555,310 6,305 1,507,425 160,833 841,934 171,311 3,294,432 7,401,337
28,217 0 20,167 751 0 1,682
1,571,569 534,452 575,477 7,056 1,507,425 162,515
Table 9. 1984 Constant 1991 NT$ Input-Output Table
1. agriculture 2.e 9.leather 10. paper
1. agriculture 2. forestry 3. fishery 4. mineral 5. food 6. rage 7. textile 8. apparel 9. leather 10. paper
and livestock and tobacco and lumber and print
1. agriculture and
livestock 38,042 0 139 0 153,397 5,017 14,381 439 4 216
2. forestry 134 1,803 9 0 12 0 0 0 21,821 1,370
3. fishery 288 0 5,554 0 15,509 0 0 0 0 0
4. mineral 3 2 5 4,703 756 19 119 51 74 427
5. food 47313 0 4,430 0 43,715 3,763 90 7,134 92 798
6. beverage and
tobacco 212 0 9 0 17 2,664 2 0 0 3
7. textile 66 2 855 3 210 3 52,825 96,128 642 361
8. apparel 7 7 177 107 29 1 11,493 23,433 156 83
9. leather and
lumber 292 0 269 294 236 63 54 407 18,983 1,001
10. paper and print 136 10 270 47 3,184 1,723 1,103 3,359 837 45,015
11. petrochemical
and industrial
chamical 12 1 6 29 1,655 522 150 948 113 1,781
12. synthetic fibers
and plastic and
Mlastic nmducts 396 2 76 72 2,552 285 54,180 18,650 2,296 814
13. other chemical
materials 11530 33 267 608 2,849 490 3,238 6,856 2,063 2,656
14. petroleum
refinin oroducts 2,861 132 6,981 2,944 2,056 388 1,575 2,567 596 2,626
15. non-metallic
products 15 14 8 139 327 329 14 32 357 53
16. steel 0 0 0 505 13 3 59 59 183 29
17. miscellaneous
metals and metallic
nroducta 207 15 70 591 3,229 3,580 339 958 1,540 1,229
18. machinery 1,352 14 464 1,485 659 299 2,318 766 503 727
19. household
electrical appliances 6 4 21 2 8 0 39 15 13 6
20. electronic
components and
0ars  0 270 0 0 0 1 0 69 1
21. electrical
machinerv 41 1 12 146 49 5 88 89 70 114
22. transport
eauioment 0 90 1,692 94 18 1 4 8 7 138
23. other
manufactures 72 2 973 70 133 273 161 3,267 134 234
24. construction 678 178 64 143 364 52 256 394 138 118
25. electricity 1,143 6 640 1,123 3,845 403 8,619 3,059 1,624 3,930
26. gas and city
water 274 4 2 85 200 34 27 72 36 77
27. transportation,
warehousing, postal
and
tpIAmm. irat.inn 1,272 358 1,059 1,627 3,942 543 2,447 4,180 2,817 2,699
28. wholesale and
retail and trade 5,892 14 1,409 457. 17,339 1,268 4,587 8,186 3,727 5,909
29. other services 8,366 281 2,578 2,483 12,715 3,863 12,848 16,871 5,222 11,914
total
intermediate 120,611 2,973 28,308 17,759 269,021 25,589 171,018 197,926 64,115 84,329
value added 127,827 9,621 39,422 32,413 62472 54,898 58,569 98,252 32,296 41,437
total inputs 248,439 12,594 67,731 50,172 331,493 80,487 229587 296,178 96,411 125,767
Unit: Million New Taiwan Dollar (NT$)
Source: Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
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Table 9. 1984 Constant 1991 NT$ Input-Output Table (continued)
11. petrochemical 12. synthetic 13. other 14. petroleum 15. non- 17. miscellaneous 19. household 20. electronic
and industrial fbrand plastic.and industrial fibers and plastic chemical refining metallic 16. steel metals and 18. electrical components
chemical and lastic materials products products metallic products machinery appliances and parts
0 0 418 0 0 0 0 0 0 0
0 1,030 2,012 0 2 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0
6,458 354 651 75,176 17,055 8,832 2,544 64 79 265
15 51 732 3 0 0 0 0 0 0
1 4 11 0 0 2 1 3 0 0
12 12,059 4,124 7 136 18 98 32 11 64
27 5,160 1,443 14 30 13 71 175 17 184
7 806 136 17 350 80 697 406 300 1,746
302 6,181 2,550 53 2,479 364 1,678 439 1,152 4,776
46,722 62,310 21,456 351 2,519 1,254 2,025 217 80 1,369
270 109,780 5,361 21 463 81 1,419 738 3,335 11,881
671 11,027 22,498 754 1,370 306 2,255 675 389 1,700
10,798 4,110 2,395 7,613 6,703 8,675 1,953 1,189 281 702
349 174 579 98 11,890 4,541 687 338 497 2,978
96 485 161 753 670 130,982 38,444 28,374 4,275 4,002
742 3,708 2,127 846 1,083 3,685 44,509 6,907 4,958 15,401
911 4,176 847 880 2,251 1,625 2,243 11,735 2,461 2,009
9 81 14 10 21 31 334 24 3,937 118
0 0 0 3 6 18 304 662 4,340 123,634
40 320 102 126 239 163 741 3,525 8,676 11,055
8 43 12 25 65 37 48 44 102 6
77 1,758 181 112 107 85 146 395 119 527
104 552 198 223 317 123 291 234 149 506
5,565 11,031 1,794 1,271 5,470 8,670 4,188 1,698 468 2,676
38 102 59 396 646 53 159 63 13 55
1,279 5,647 2,221 598 4,199 4,119 2,983 2,265 989 4,180
2,059 13,522 5,185 534 2,129 19,330 10,409 4,427 2,558 13,961
4,473 18,221 8,984 10,960 6,483 13,336 13,767 5,546 2,990 14,309
81,031 272,692 86,253 100,843 66,683 206,423 131,996 70,173 42,175 218,105
25,942 103,340 37,599 63,306 43,589 39,354 60,113 41,512 18,352 68,719
106,973 376,032 123,852 164,149 110,272 245,776 192,108 111,686 60,527 286,824
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Table 9. 1984 Constant 1991 NT$ Input-Output Table (continued)
Stransportationl21. electrical 23. other 24. 25. 26. gas and transportation, wholesale 29. other22ee27apostal and Intermediate
machinery equipment manufactures construction electricity city water warehousing, stal and retail servicestransport telecommunication output
and trade
0 0 138 50 0 0 0 88 3,021 215,351
0 4 186 478 0 0 0 0 350 29,212
0 0 126 0 0 0 0 0 1,083 22,560
34 37 490 12,555 10353 1,567 198 0 944 143,816
0 0 1,179 0 0 0 0 48 12,129 121,494
1 0 0 0 0 0 0 0 2,414 5,344
160 162 9,423 0 0 0 33 312 1,742 179,488
22 110 3,996 276 21 8 111 490 3,837 51,497
357 1,097 3,582 11,670 0 0 141 1,195 1,671 45,858
824 685 4,532 448 111 42 1,779 8,021 26,453 118,554
749 360 950 13 3,443 149 62 0 2,363 151,609
2,595 2,274 17,460 7,695 0 136 0 4,916 4,886 252,635
1,213 6,190 4,468 3,729 1 0 1,569 53 16,913 106,371
481 1,009 1,111 3,117 11,117 6,207 28,865 7,077 10,382 136,512
569 1,306 2,503 58,182 1 10 7 9 3,673 89,679
4,252 21,391 4,175 26,847 21 195 144 4 17,316 283,438
16,672 7,027 11,134 12,813 53 31 288 271 5,219 149,233
1,547 4,140 1,339 2,891 19 617 574 551 4,762 54,165
113 693 844 2,162 0 0 12 3 2,944 11,465
2,029 1,007 3,096 479 158 0 1,372 17 9,192 146,658
13,288 2,042 1,567 10,625 1,767 11 576 35 4,096 59,610
24 48,888 11 59 8 1 8,369 16 6,055 65,872
143 247 21,873 273 84 14 395 1,616 5,556 39,023
116 222 319 211 970 37 2,412 2,415 24,448 36,230
1,251 1,612 3,080 1,293 13,973 697 2,428 3,909 12,829 108,295
41 56 82 517 17 -2,622 101 1,202 2,617 9,649
1,058 1,713 3,563 8,400 1,515 119 19,111 20,594 31,537 137,033
3,831 6,469 7,635 12,025 507 187 1,602 2,481 11,799 169,435
3,431 7,758 10,468 15,730 8,952 1,574 32,479 72,478 171,654 500,733
54,799 116,499 119,330 192,537 53,090 14,226 102,630 127,801 401,884 3,440,820
20,739 63,003 54,322 153,072 74,091 8,595 164,280 335,845 920,328 2,853,309
75,538 179,502 173,652 345,609 127,181 22,821 266,910 463,646 1,322,212 6,294,129
Table 9. 1984 Constant 1991 NT$ Input-Output Table (continued)
government fixed capital inventory territorial non- territorial total finalconsumption consumption formation changes export exprritorial import erritorial demand total outputtimport
68,582 0 3,463 1,125 6,432 146 47,316 1,173 31,258 246,609
133 0 1,374 -184 930 0 19,004 0 -16,751 12,460
38,162 0 0 620 4,060 5,950 1,997 590 46,206 68,766
1,297 0 0 -3,326 358 1 92,937 5 -94,611 49,204
185,733 0 0 1,878 51,882 1,324 28,276 1,178 211,364 332,857
75,294 0 0 5,051 607 296 3,552 2,247 75,448 80,792
5,302 0 0 2,042 56,684 5 14,815 485 48,733 228,221
55,531 0 306 857 197,442 1,283 5,123 6,201 244,095 295,593
4,678 0 1,059 689 53,476 149 9,557 130 50,363 96,221
14,938 0 285 965 4,451 318 12,099 3,092 5,767 124,321
0 0 0 1,640 6,651 0 52,310 0 -44,018 107,591
4,962 0 29 3,680 130,330 0 17,068 0 121,932 374,567
27,540 0 0 1,139 25,023 3 34,838 2,950 15,916 122,288
25,944 0 0 1,024 16,326 6,785 17,083 6,339 26,656 163,169
2,580 0 165 -462 27,019 8 8,616 20 20,674 110,354
0 0 0 -383 20,880 0 48,991 0 -28,493 254,945
4,213 0 5,639 -134 68,097 6 34,971 99 42,751 191,984
735 0 104,065 695 41,653 1 89,983 5 57,160 111,325
13,840 0 10,325 3,016 27,437 14 4,495 721 49,416 60,881
21,093 0 15,312 5,341 167,081 9 67,712 880 140,243 286,901
1,032 0 10,510 518 30,852 0 26,880 13 16,020 75,629
43,906 0 53,146 -880 46,428 1,712 30,860 696 112,757 178,629
19,622 0 16,340 1,579 127,952 4,443 31,574 5,301 133,061 172,084
0 0 307,194 0 0 3 0 2 307,195 343,425
18,130 0 0 0 0 49 0 70 18,109 126,404
12,629 0 0 0 0 42 0 77 12,594 22,243
96,712 0 375 347 4,519 50,854 0 24,877 127,930 264,963
221,379 0 12,355 3,763 52,773 3,407 0 0 293,677 463,112
469,167 394,765 4,064 0 2,320 45,342 10,916 96,278 808,464 1,309,197
1,433,131 394,765 546,007 30,598 1,171,665 122,150 710,974 153,427 2,833,916 6,274,736
10,968 0 8,807 112 0 54 0 0
1,444,099 394,765 554,815 30,710 1,171,665 122,204 710,974 153,427
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Table 10. 1981 Constant 1991 NT$ Input-Output Table
1. agriculture 2. forestry 3. fishery 4. mineral 5. food 6. beverage 7.textile 8. apparel 9. leather 10. paper
and livestock and tobacco and lumber and print
1. agriculture and
livestock 32,312 0 126 0 134,036 4,135 11,152 586 5 336
2. forestry 134 1,994 9 0 5 0 0 0 26,748 1,569
3. fishery 204 0 4,494 0 10,261 0 0 0 0 0
4. mineral 3 2 5 2,990 634 12 191 69 12 580
5. food 37,351 0 3,800 0 32,780 3,319 213 4,296 112 986
6. beverage and
tobacco 177 0 8 0 9 1,315 2 0 0 3
7.textile 77 1 916 3 238 0 43,873 67,451 351 288
8. apparel 7 5 167 97 25 0 8,088 19,083 66 51
9. leather and
lumber 281 0 250 295 271 56 102 268 19,942 1,102
10. paper and print 103 10 238 43 2,734 1,585 986 2455 690 36,016
11. petrochemical
and industrial
chemiAni 9 2 5 26 1,201 326 167 601 82 1,854
12. synthetic fibers
and plastic and
n•ste products 229 2 66 75 2,110 124 36,830 13,122 1,375 643
13. other chemical
materials 10,829 22 231 587 2,423 403 2,978 5,131 1,755 2,179
14. petroleum
refining products 1,577 143 6,081 2,359 1,625 320 1,476 2,058 616 2,558
15. non-metallic
oroducts 15 16 7 114 267 247 15 24 233 58
16. steel 0 0 0 456 9 6 47 41 98 46
17. miscellaneous
metals and metallic
nrodus 146 9 65 550 2,481 1,991 298 638 1,089 984
18. machinery 1,623 15 269 1,164 676 171 2,042 983 527 979
19. household
electrical aooppliances 5 2 18 2 6 0 27 8 7 5
20. electronic
components and
nat 0 181 0 0 0 1 0 5 1
21. electrical
•achinery 56 1 11 166 56 3 150 86 84 114
22. transport
equioment 0 54 1,773 89 16 0 4 12 7 116
23. other
manufactures 75 3 916 60 74 510 110 2,029 132 427
24. construction 570 113 63 140 334 34 221 319 129 155
25. electricity 856 6 614 884 2,859 274 6,514 2,502 1,627 3,327
26. gas and city
water 209 2 1 80 164 25 26 61 27 38
27. transportation,
warehousing, postal
and
taI..nmm..nicinn 1,247 359 1,119 1,622 3,615 394 1,916 3,289 2,764 2,021
28. wholesale and
retail and trade 5,037 16 1,293 432 16,132 738 3,048 5,822 3,356 3,569
29. other services 8,154 327 1,910 2,278 11,788 3,133 9,759 10,022 4,488 10,902
total
intermediate 101,301 3,209 24,734 14,005 226,901 18,746 129,864 140,653 65,773 70,507
value added 116719 9,531 35,647 32,235 53,167 43,059 42,961 73,069 30,639 33,329
total inputs 218,019 12,740 60,380 46,240 280,068 61,806 172,825 213,722 96,412 103,836
Unit: Million New Taiwan Dollar (NT$)
Source: Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
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Table 10. 1981 Constant 1991 NT$ Input-Output Table (continued)
11. petrochemical synthetic 13. other 14. petroleum 15. non- 17. miscellaneous 19. household 20. electronic11.petrochemical fibers and plastic 18.and industrial fibers and plastic chemical refining metallic 16. steel metals and components
chemical and plastic materials products products metallic products appliances and parts
0 0 376 0 0 0 0 0 0 0
0 790 1,402 0 4 0 2 0 0 0
0 0 0 0 0 0 0 0 0 0
5,478 298 729 66,240 13,819 4,602 3,639 59 79 313
88 37 726 5 0 0 0 0 0 0
1 2 6 0 0 2 1 2 0 0
11 8,926 3,616 6 76 13 121 20 2 65
22 2,418 676 14 18 8 59 162 11 145
45 660 73 15 311 35 513 347 114 2,022
169 4,503 2,243 44 2,192 206 1,295 324 563 3,396
28,383 42,877 17,777 421 1,767 1,100 1,216 192 65 885
219 79,975 3,823 26 484 47 1,013 949 1,653 7,452
642 7,011 17,642 504 991 211 1,880 1,090 287 1,172
6,101 3,070 2,168 7,738 6,136 5,292 1,642 774 165 378
259 98 404 86 10,255 3,497 449 313 346 2,585
344 260 112 614 674 83,854 29,796 21,274 2,809 4,431
578 2,079 1,865 734 996 2,972 34,625 6,774 3,696 14,053
1,143 3,948 655 740 3,121 1,343 1,823 10,240 1,489 1,757
8 51 11 9 17 19 186 22 1,763 72
0 0 0 3 5 12 70 220 801 64,927
93 231 98 114 157 149 482 2,379 3,921 8,488
11 11 9 21 52 24 44 29 62 5
87 1,038 119 94 69 58 117 401 63 683
91 376 170 204 262 83 248 198 86 354
3,947 7,212 1,620 1,294 4,935 7,756 4,572 1,306 356 1,805
35 44 98 352 361 41 87 71 12 36
1,063 3,745 1,794 573 3,606 2,369 2,254 1,783 561 2,854
1,911 7,046 4,195 411 1,784 6,382 5,301 2,980 1,346 9,520
5,830 14,309 8,279 6,554 6,068 15,900 9,518 4,182 2,301 11,617
55,958 189,830 70,297 86,535 58,253 135,779 101,211 56,150 22,654 137,395
16,121 74,365 29,816 55,552 37,914 22,063 43,249 33,971 10,678 43,545
72,079 264,195 100,113 142,087 96,168 157,842 144,460 90,121 33,332 180,940
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Table 10. 1981 Constant 1991 NT$ Input-Output Table (continued)
2221. 27 transportation, total21. electrical 23. other 24. 25. 26. gas and holesale 29. other t atranspmachinet manufactures construction electrici ci water postal and es intermediatemachinery equipment manufactuwatand retail services output
and trade
0 0 151 56 0 0 0 75 1,487 184,832
0 28 1,007 567 0 0 0 0 154 34,413
0 0 236 0 0 0 0 0 1,226 16,422
23 65 470 13,121 3,106 1,393 132 0 948 119.012
0 0 477 0 0 0 0 37 5,416 89,642
1 0 0 0 0 0 0 0 398 1,928
142 85 5,818 0 0 0 29 272 1,340 133,740
12 106 2,818 247 17 7 91 399 2,909 37,728
307 1,208 2,504 12,585 0 0 92 972 1,543 45,916
583 523 3,110 417 90 31 1,286 6,376 21,472 93,681
609 321 492 11 927 97 49 0 1,979 103,439
1,684 1,677 11,068 7,009 0 84 0 3,915 1,435 177,088
822 5,029 2,763 3,061 0 0 1,336 44 14,489 85,510
341 753 638 3,269 21,839 6,929 23,518 5,573 9,346 124,481
385 963 1,586 55,021 1 9 4 6 3,315 80,579
2,981 16,610 2,053 27,002 3 116 89 2 4,016 197,740
12,624 7,476 8,582 11,271 6 16 133 210 3,328 120,266
1,059 3,194 875 1,939 2 322 576 379 3,655 46,708
84 81 290 1,966 0 0 8 2 1,420 6,089
1,367 306 2,656 406 113 0 817 14 4,041 75,944
9,770 2,996 523 9,850 1,210 14 460 25 2,090 43,777
3 42,538 8 61 4 1 6,867 13 3,641 55,478
88 112 16,662 246 5 9 312 1,267 4,988 30,754
86 182 235 207 843 31 1,943 1,964 18,776 28,416
938 1,289 1,982 1,249 10,894 583 2,056 3,006 10,657 86,920
15 62 76 507 15 -2,237 85 1,020 2,268 8,054
754 1,457 2,565 8,664 846 81 15,127 16,237 25,263 109,942
2,408 6,456 5,346 11,260 178 131 1,251 2,017 9,697 119,062
2,746 7,389 5,949 14,990 4,454 1,123 30,460 51,966 145,653 412,047
39,788 100,601 80,392 184,556 46,020 13,137 84,291 95,132 288,439 2,642,110
13,969 52,632 41,727 167,025 55,954 6,774 132,006 276,624 764,218 2,348,559
53,757 153,233 122,119 351,581 101,973 19,911 216,297 371,756 1,052,657 4,990,670
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Table 10. 1981 Constant 1991 NT$ Input-Output Table (continued)
government fixed capital inventory territorial i torial erritorial total finalconsumption consumption formation changes export eor import territorial demand
export import
56,499 0 3,239 8,807 4,762 198 41,001 927 31,576 216,408
241 0 2,731 -1,660 522 0 22,745 0 -20,910 13,503
36,674 0 0 457 3,717 5,981 1,332 792 44,704 61,126
1,120 0 0 3,546 360 1 79,155 9 -74,138 44,874
167,992 0 0 1,260 39,336 1,286 19,482 1,308 189,085 278,727
64,437 0 0 1,428 1,084 423 2,640 4,422 60,310 62,238
4,035 0 0 3,814 43,152 6 12,163 660 38,183 171,924
45,007 0 624 4,211 134,680 1,362 3,743 6,127 176,014 213,742
4,498 0 2,228 1,352 46,704 173 4,276 82 50,598 96,514
13,076 0 675 192 5,786 240 8,653 2,231 9,085 102,767
0 0 0 244 3,811 0 35,442 0 -31,387 72,052
4,650 0 62 3,610 92,627 0 14,159 0 86,790 263,878
19,836 0 0 3,255 20,662 3 26,227 3,601 13,928 99,438
17,813 0 0 948 12,349 4,713 17,764 4,669 13,390 137,872
2,429 0 343 3,615 16,575 8 7,605 22 15,343 95,922
0 0 0 -2,696 13,593 0 52,702 0 -41,805 155,935
2,401 0 6,922 407 37,761 10 25,680 144 21,677 141,942
353 0 118,063 3,360 32,073 1 112,491 6 41,353 88,061
9,798 0 10,734 775 10,351 15 3,213 574 27,886 33,975
21,305 0 14,737 4,219 104,920 6 41,484 1,178 102,524 178,468
746 0 10,770 1,102 20,127 0 22,970 13 9,762 53,539
38,974 0 56,104 5,988 32,257 1,595 35,628 801 98,490 153,968
17,099 0 16,436 5,936 84,260 3,696 28,846 6,377 92,204 122,959
0 0 318,267 0 0 4 0 3 318,267 346,683
14,747 0 0 0 0 50 0 83 14,714 101,635
11,541 0 0 0 0 46 0 103 11,485 19,539
85,284 0 809 609 5,055 37,822 0 20,510 109,070 219,012
175,947 0 17,429 6,189 51,513 3,143 0 0 254,221 373,283
368,869 333,009 3,680 0 1,045 45,299 6,820 85,759 659,323 1,071,370
1,195,711 338,163 582,208 75,176 816,554 105,778 615,404 140,512 2,357,673 4,999,783
11,383 0 10,208 2,029 0 68 0 0 23,687
1,207,093 338,163 592,416 77,205 816,554 105,845 615,404 140,512 2,381,360
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Table 11. 1991 Inverted (I-A) Table and Total Energy R quirements
1. agriculture 2. forestry 3. fishery 4. mineral 5. food
and livestock
1. agriculture and livestock 1.3740 0.0002 0.0626 0.0011 0.7270
2. forestry 0.0035 1.2606 0.0013 0.0030 0.0026
3. fishery 0.0113 0.0000 1.0467 0.0000 0.0489
4. mineral 0.0270 0.0142 0.0700 1.2140 0.0381
5. food 0.2931 0.0002 0.0869 0.0011 1.3259
6. beverage and tobacco 0.0006 0.0000 0.0001 0.0006 0.0011
7. textile 0.0052 0.0009 0.0206 0.0045 0.0064
8. apparel 0.0016 0.0005 0.0045 0.0017 0.0020
9. leather and lumber 0.0058 0.0005 0.0059 0.0171 0.0053
10. paper and print 0.0194 0.0024 0.0163 0.0114 0.0402
11. petrochemical and industrial
chemical 0.0395 0.0037 0.0174 0.0237 0.0491
12. synthetic fibers and plastic and
plastic products 0.0262 0.0019 0.0191 0.0153 0.0410
13. other chemical materials 0.0808 0.0044 0.0170 0.0330 0.0611
14. petroleum refining products 0.0338 0.0217 0.1059 0.1320 0.0445
15. non-metallic products 0.0045 0.0015 0.0034 0.0096 0.0063
16. steel 0.0160 0.0043 0.0240 0.0752 0.0228
17. miscellaneous metals and metallic
oroducts 0.0143 0.0032 0.0140 0.0398 0.0260
18. machinery 0.0095 0.0019 0.0122 0.0769 0.0114
19. household electrical appliances 0.0005 0.0001 0.0009 0.0014 0.0006
20. electronic components and parts 0.0032 0.0008 0.0087 0.0071 0.0043
21. electrical machinery 0.0036 0.0009 0.0047 0.0142 0.0048
22. transport equipment 0.0043 0.0024 0.0372 0.0056 0.0071
23. other manufactures 0.0026 0.0004 0.0089 0.0034 0.0039
24. construction 0.0095 0.0043 0.0060 0.0123 0.0102
25. electricity 0.0240 0.0031 0.0318 0.0568 0.0406
26. gas and city water 0.0022 0.0006 0.0012 0.0021 0.0026
27. transportation, warehousing, postal
and telecommunication 0.0370 0.0313 0.0413 0.0424 0.0548
28. wholesale and retail and trade 0.0778 0.0057 0.0802 0.0475 0.1276
29. other services 0.1577 0.0298 0.1131 0.0976 0.1942
total final demand 38,887 -13,276 67,684 -140,117 256,711
petroleum total requirement 1,314 -289 7,166 -18,493 11,423
electricity total requirement 931 -41 2,150 -7,957 10,411
Unit for the Inversed (I-A) Matrix: NT$ in total requirement per NT$ of final demand
Unit for final demand and energy requirements: Million New Taiwan Dollar (NT$)
Source: Calculation by Chi-Jen Yang
Original data from the Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
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Table 11. 1991 Inverted (I-A) Table and Total Energy Requ irements (continued)
11. 12. synthetic 13. other
6. beverage and 7textile 8. apparel 9. leather and 10. paper and petrochemical fibers and chemical
tobacco lumber print and industrial plastic and material
chemical plastic products
0.1184 0.1178 0.0668 0.0042 0.0068 0.0048 0.0063 0.0142
0.0014 0.0020 0.0023 0.1931 0.0107 0.0024 0.0027 0.0191
0.0035 0.0013 0.0023 0.0002 0.0003 0.0003 0.0002 0.0005
0.0286 0.0589 0.0469 0.0370 0.0574 0.1912 0.0940 0.0803
0.0927 0.0348 0.0617 0.0046 0.0081 0.0078 0.0055 0.0136
1.0311 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0002
0.0035 1.4220 0.4453 0.0147 0.0115 0.0032 0.0403 0.0395
0.0015 0.1036 1.1779 0.0062 0.0036 0.0019 0.0131 0.0104
0.0036 0.0041 0.0047 1.3530 0.0174 0.0073 0.0055 0.0044
0.0654 0.0394 0.0469 0.0370 1.5981 0.0200 0.0525 0.0522
0.0383 0.2001 0.1298 0.0529 0.0779 1.7738 0.5836 0.4156
0.0323 0.4504 0.2346 0.0754 0.0497 0.0172 1.4601 0.1076
0.0274 0.0642 0.0818 0.0460 0.0627 0.0319 0.0891 1.2687
0.0315 0.0633 0.0537 0.0422 0.0635 0.2126 0.1021 0.0863
0.0150 0.0051 0.0053 0.0112 0.0058 0.0073 0.0075 0.0161
0.0585 0.0279 0.0258 0.0419 0.0290 0.0439 0.0382 0.0420
0.1299 0.0219 0.0216 0.0376 0.0259 0.0416 0.0350 0.0433
0.0099 0.0227 0.0173 0.0160 0.0157 0.0318 0.0276 0.0228
0.0005 0.0007 0.0006 0.0006 0.0007 0.0007 0.0007 0.0007
0.0037 0.0052 0.0058 0.0064 0.0091 0.0054 0.0061 0.0056
0.0035 0.0076 0.0065 0.0062 0.0081 0.0096 0.0087 0.0078
0.0035 0.0054 0.0058 0.0058 0.0076 0.0048 0.0052 0.0098
0.0092 0.0069 0.0172 0.0043 0.0224 0.0047 0.0094 0.0061
0.0066 0.0100 0.0107 0.0094 0.0115 0.0107 0.0107 0.0110
0.0274 0.1017 0.0660 0.0504 0.0933 0.1229 0.1050 0.0677
0.0024 0.0023 0.0023 0.0025 0.0025 0.0040 0.0029 0.0035
0.0287 0.0482 0.0535 0.0703 0.0530 0.0439 0.0476 0.0546
0.0510 0.0870 0.1071 0.1232 0.0943 0.0645 0.0841 0.0992
0.1314 0.1806 0.1895 0.1-840 0.2515 0.1533 0.1829 0.2292
113,323 118,331 235,176 37,929 12,241 -126,509 178,639 -3,445
3,567 7,496 12,636 1,599 778 -26,900 18,233 -297
3,109 12,036 15,530 1,910 1,143 -15,542 18,757 -233
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Table 11. 1991 Inverted (I-A) Table and Total Energ Requirements (continued)
17.
14. petroleum 15. non-metallic 16. steel miscellaneous 19.18 household 20. electronic 21. electrical
refining products products 16. steel metals and lia n machinery
metallic appliances and parts
0.0009 0.0016 0.0015 0.0020 0.0017 0.0021 0.0021 0.0023
0.0019 0.0020 0.0012 0.0023 0.0021 0.0030 0.0022 0.0024
0.0000 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.6911 0.2446 0.1656 0.0754 0.0716 0.0561 0.0513 0.0605
0.0009 0.0016 0.0016 0.0020 0.0017 0.0021 0.0021 0.0021
0.0004 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001
0.0035 0.0060 0.0030 0.0070 0.0054 0.0081 0.0081 0.0103
0.0016 0.0019 0.0018 0.0035 0.0035 0.0033 0.0033 0.0035
0.0103 0.0087 0.0049 0.0102 0.0094 0.0147 0.0094 0.0101
0.0097 0.0481 0.0230 0.0396 0.0292 0.0541 0.0598 0.0457
0.0245 0.0716 0.0392 0.0720 0.0495 0.0922 0.1408 0.0984
0.0120 0.0230 0.0140 0.0410 0.0442 0.1492 0.1255 0.1301
0.0281 0.0347 0.0236 0.0394 0.0387 0.0384 0.0361 0.0482
1.1293 0.1043 0.1181 0.0667 0.0623 0.0501 0.0488 0.0572
0.0073 1.1989 0.0347 0.0209 0.0188 0.0378 0.0381 0.0185
0.0594 0.0790 2.0582 0.5311 0.5775 0.2548 0.1189 0.2942
0.0344 0.0389 0.0778 1.3699 0.1731 0.2030 0.1627 0.3956
0.0502 0.0479 0.0383 0.0273 1.1431 0.0748 0.0268 0.0416
0.0010 0.0009 0.0011 0.0024 0.0014 1.1000 0.0019 0.0026
0.0058 0.0064 0.0075 0.0085 0.0629 0.0543 1.7628 0.0533
0.0108 0.0117 0.0098 0.0106 0.0693 0.1720 0.0918 1.3316
0.0057 0.0094 0.0070 0.0067 0.0071 0.0061 0.0055 0.0061
0.0035 0.0040 0.0043 0.0048 0.0081 0.0075 0.0075 0.0067
0.0105 0.0112 0.0132 0.0120 0.0111 0.0103 0.0106 0.0107
0.0636 0.0751 0.0969 0.0742 0.0607 0.0548 0.0547 0.0660
0.0028 0.0161 0.0073 0.0044 0.0037 0.0033 0.0030 0.0033
0.0402 0.0718 0.0565 0.0558 0.0611 0.0564 0.0581 0.0570
0.0391 0.0706 0.0838 0.1107 0.1246 0.1188 0.1288 0.1292
0.0880 0.1674 0.3150 0.2803 0.2417 0.2409 0.2058 0.2236
-19,147 17,543 -84,294 43,450 172,506 89,087 319,832 42,253
-21,622 1,831 -9,952 2,896 10,743 4,463 15,617 2,416
-1,218 1,317 -8,169 3,224 10,478 4,880 17,480 2,791
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Table 11. 1991 Inverted (I-A) Table and Total Energ r Requirements (continued)
27. transportation, 28. wholesale
22. transport 23. other 26. gas and city warehousing, postal 28. wholesale 29. other
equipment manufactures 24. construction 25. electricity retail and
equipment manufactures water and trade services
telecommunication
0.0020 0.0156 0.0021 0.0009 0.0010 0.0009 0.0016 0.0039
0.0043 0.0094 0.0096 0.0011 0.0013 0.0010 0.0009 0.0014
0.0001 0.0025 0.0001 0.0000 0.0001 0.0000 0.0001 0.0002
0.0539 0.0566 0.1223 0.2719 0.3335 0.0871 0.0243 0.0242
0.0019 0.0169 0.0017 0.0010 0.0010 0.0009 0.0014 0.0047
0.0001 0.0001 0.0001 0.0002 0.0002 0.0001 0.0001 0.0003
0.0077 0.0697 0.0053 0.0021 0.0029 0.0022 0.0040 0.0049
0.0043 0.0208 0.0026 0.0013 0.0014 0.0011 0.0018 0.0036
0.0219 0.0288 0.0509 0.0054 0.0065 0.0039 0.0038 0.0045
0.0271 0.0654 0.0294 0.0106 0.0155 0.0189 0.0363 0.0516
0.0582 0.1300 0.0517 0.0721 0.0347 0.0143 0.0192 0.0256
0.0560 0.2283 0.0596 0.0098 0.0165 0.0091 0.0308 0.0160
0.0666 0.0512 0.0357 0.0144 0.0168 0.0202 0.0114 0.0311
0.0474 0.0543 0.0673 0.2170 0.2727 0.1339 0.0311 0.0254
0.0224 0.0271 0.2052 0.0072 0.0076 0.0065 0.0038 0.0110
0.3660 0.1604 0.3002 0.0362 0.0532 0.0322 0.0152 0.0369
0.1321 0.1385 0.1186 0.0240 0.0258 0.0169 0.0096 0.0206
0.0347 0.0245 0.0360 0.0252 0.0444 0.0137 0.0067 0.0098
0.0087 0.0014 0.0078 0.0007 0.0008 0.0009 0.0006 0.0023
0.0176 0.1193 0.0131 0.0086 0.0059 0.0118 0.0048 0.0159
0.0319 0.0207 0.0757 0.0303 0.0100 0.0089 0.0041 0.0096
1.4141 0.0091 0.0067 0.0038 0.0052 0.0451 0.0075 0.0157
0.0073 1.1358 0.0043 0.0028 0.0068 0.0036 0.0056 0.0096
0.0087 0.0104 1.0098 0.0220 0.0209 0.0213 0.0112 0.0329
0.0482 0.0618 0.0464 1.1690 0.0665 0.0250 0.0250 0.0254
0.0038 0.0032 0.0057 0.0021 1.1348 0.0021 0.0037 0.0046
0.0474 0.0619 0.0688 0.0308 0.0420 1.1497 0.0578 0.0460
0.1143 0.1227 0.1059 0.0287 0.1527 0.0382 1.0264 0.0328
0.1850 0.2075 0.2053 0.1217 0.1445 0.1495 0.2587 1.2135
227,336 158,138 526,196 32,853 18,687 250,449 516,235 1,706,252
10,780 8,580 35,422 7,130 5,095 33,526 16,042 43,331
10,963 9,772 24,411 38,406 1,243 6,254 12,881 43,358
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Table 12. 1989 Inverted (I-A) Table and Total Energy Requirements
1. agriculture 2. forestry 3. fishery 4. mineral 5. food
and livestock
1. agriculture and livestock 1.3663 0.0003 0.0486 0.0013 0.7076
2. forestry 0.0023 1.2378 0.0018 0.0014 0.0020
3. fishery 0.0161 0.0001 1.0813 0.0002 0.0599
4. mineral 0.0276 0.0134 0.0875 1.2689 0.0404
5. food 0.3360 0.0004 0.0843 0.0014 1.3533
6. beverage and tobacco 0.0013 0.0000 0.0003 0.0001 0.0017
7. textile 0.0062 0.0006 0.0243 0.0052 0.0080
8. apparel 0.0018 0.0005 0.0057 0.0052 0.0024
9. leather and lumber 0.0030 0.0009 0.0075 0.0057 0.0039
10. paper and print 0.0175 0.0032 0.0153 0.0105 0.0347
11. petrochemical and industrial
chemical 0.0362 0.0028 0.0196 0.0195 0.0470
12. synthetic fibers and plastic and
plastic oroducts 0.0198 0.0021 0.0223 0.0138 0.0358
13. other chemical materials 0.0808 0.0038 0.0193 0.0249 0.0588
14. petroleum refining products 0.0388 0.0205 0.1474 0.1387 0.0535
15. non-metallic products 0.0036 0.0038 0.0040 0.0093 0.0050
16. steel 0.0149 0.0077 0.0363 0.0616 0.0214
17. miscellaneous metals and metallic
products 0.0116 0.0037 0.0178 0.0311 0.0210
18. machinery 0.0102 0.0026 0.0147 0.0528 0.0114
19. household electrical appliances 0.0005 0.0006 0.0011 0.0005 0.0006
20. electronic components and parts 0.0025 0.0010 0.0095 0.0038 0.0034
21. electrical machinery 0.0033 0.0018 0.0061 0.0124 0.0045
22. transport equipment 0.0043 0.0068 0.0736 0.0067 0.0088
23. other manufactures 0.0026 0.0008 0.0186 0.0047 0.0041
24. construction 0.0069 0.0111 0.0057 0.0101 0.0080
25. electricity 0.0220 0.0034 0.0326 0.0450 0.0367
26. gas and city water 0.0024 0.0008 0.0012 0.0039 0.0024
27. transportation, warehousing, postal
and telecommunication 0.0321 0.0428 0.0376 0.0588 0.0477
28. wholesale and retail and trade 0.0709 0.0052 0.0440 0.0296 0.1230
29. other services 0.1465 0.0412 0.0964 0.0936 0.1696
final demand 42,008 -15,078 65,251 -128,009 228,385
petroleum total requirement 1,632 -309 9,621 -17,752 12,222
electricity total requirement 924 -52 2,125 -5,759 8,385
Unit for the Inversed (I-A) Matrix: NT$ in total requirement per NT$ of final demand
Unit for final demand and energy requirements: Million New Taiwan Dollar (NT$)
Source: Calculation by Chi-Jen Yang
Original data from the Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
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Table 12. 1989 Inverted (I-A) Table and Total Energy Req irements (continued)
11. 12. synthetic 13. other
6. beverage and 7. textile 8. apparel 9. leather and 10. paper and petrochemical fibers and chemical
tobacco lumber print and industrial plastic and
chemical lastic oroducts erials
0.1164 0.0932 0.0573 0.0042 0.0089 0.0047 0.0073 0.0157
0.0011 0.0019 0.0023 0.2276 0.0122 0.0015 0.0028 0.0191
0.0050 0.0015 0.0026 0.0004 0.0007 0.0005 0.0005 0.0010
0.0242 0.0570 0.0485 0.0376 0.0599 0.2046 0.0912 0.0889
0.1097 0.0290 0.0537 0.0056 0.0104 0.0080 0.0065 0.0183
1.0383 0.0002 0.0002 0.0001 0.0002 0.0001 0.0001 0.0002
0.0038 1.3944 0.4686 0.0143 0.0172 0.0038 0.0603 0.0572
0.0014 0.0744 1.1465 0.0059 0.0045 0.0024 0.0200 0.0104
0.0024 0.0043 0.0053 1.3012 0.0119 0.0056 0.0073 0.0042
0.0514 0.0374 0.0440 0.0333 1.5346 0.0162 0.0554 0.0549
0.0363 0.1731 0.1215 0.0487 0.0699 1.7616 0.5086 0.4041
0.0271 0.4332 0.2424 0.0674 0.0388 0.0142 1.4397 0.1127
0.0233 0.0580 0.0707 0.0544 0.0708 0.0269 0.0779 1.2723
0.0281 0.0714 0.0644 0.0481 0.0755 0.2726 0.1164 0.1118
0.0094 0.0044 0.0046 0.0107 0.0053 0.0082 0.0068 0.0170
0.0447 0.0283 0.0265 0.0376 0.0290 0.0453 0.0428 0.0460
0.0901 0.0203 0.0223 0.0329 0.0306 0.0406 0.0374 0.0420
0.0098 0.0195 0.0151 0.0134 0.0136 0.0318 0.0248 0.0213
0.0004 0.0007 0.0007 0.0008 0.0008 0.0007 0.0009 0.0008
0.0025 0.0037 0.0043 0.0051 0.0051 0.0039 0.0045 0.0042
0.0030 0.0076 0.0063 0.0058 0.0084 0.0092 0.0084 0.0074
0.0027 0.0055 0.0056 0.0066 0.0071 0.0049 0.0053 0.0058
0.0079 0.0065 0.0161 0.0039 0.0132 0.0046 0.0115 0.0065
0.0042 0.0087 0.0087 0.0092 0.0099 0.0108 0.0097 0.0099
0.0218 0.0894 0.0589 0.0464 0.0723 0.1016 0.0800 0.0602
0.0017 0.0023 0.0022 0.0019 0.0021 0.0024 0.0042 0.0028
0.0220 0.0480 0.0558 0.0774 0.0561 0.0450 0.0544 0.0614
0.0464 0.0517 0.0622 0.0686 0.0671 0.0450 0.0602 0.0723
0.0964 0.1589 0.1684 0.1606 0.2512 0.1468 0.1702 0.1994
98,315 103,054 250,358 49,669 12,269 -103,509 167,233 7,226
2,759 7,355 16,118 2,391 926 -28,217 19,463 808
2,146 9,213 14,743 2,307 887 -10,522 13,382 435
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Table 12. 1989 Inverted (I-A) Table and Total Energ Requirements (continued)
17. 19. household 20. electronic14. petroleum 15. non-metallic miscellaneous 19. household 20. electronic 21. electrical
refining products products 16. steel metals and appliances18. machinery electr cal components machinery
metallic appliances and parts
0.0010 0.0020 0.0021 0.0022 0.0021 0.0026 0.0025 0.0026
0.0010 0.0019 0.0010 0.0019 0.0021 0.0039 0.0034 0.0030
0.0001 0.0003 0.0004 0.0003 0.0003 0.0003 0.0003 0.0003
0.6199 0.2678 0.1648 0.0893 0.0736 0.0606 0.0588 0.0671
0.0012 0.0024 0.0026 0.0026 0.0025 0.0029 0.0029 0.0028
0.0001 0.0001 0.0002 0.0001 0.0002 0.0001 0.0001 0.0001
0.0038 0.0066 0.0040 0.0060 0.0064 0.0099 0.0098 0.0126
0.0034 0.0028 0.0024 0.0027 0.0040 0.0038 0.0042 0.0037
0.0033 0.0067 0.0033 0.0071 0.0085 0.0175 0.0142 0.0115
0.0086 0.0508 0.0213 0.0300 0.0252 0.0527 0.0628 0.0409
0.0188 0.0762 0.0438 0.0777 0.0457 0.0783 0.1382 0.0908
0.0092 0.0210 0.0143 0.0353 0.0385 0.1193 0.1397 0.1047
0.0215 0.0294 0.0194 0.0355 0.0315 0.0356 0.0333 0.0492
1.1235 0.1127 0.1194 0.0729 0.0679 0.0570 0.0598 0.0657
0.0061 1.1358 0.0432 0.0180 0.0183 0.0315 0.0401 0.0211
0.0389 0.0701 1.9774 0.4741 0.5801 0.2826 0.1676 0.2965
0.0203 0.0339 0.0803 1.3361 0.1515 0.2233 0.1667 0.3947
0.0291 0.0418 0.0321 0.0265 1.1434 0.0794 0.0315 0.0388
0.0005 0.0008 0.0018 0.0026 0.0018 1.0954 0.0026 0.0032
0.0029 0.0108 0.0078 0.0081 0.0315 0.0639 1.6669 0.0616
0.0078 0.0109 0.0101 0.0140 0.0505 0.1792 0.0811 1.2754
0.0048 0.0104 0.0064 0.0057 0.0074 0.0057 0.0053 0.0059
0.0040 0.0043 0.0045 0.0041 0.0096 0.0094 0.0072 0.0077
0.0093 0.0100 0.0111 0.0095 0.0092 0.0090 0.0090 0.0090
0.0363 0.0789 0.1000 0.0691 0.0546 0.0514 0.0535 0.0607
0.0037 0.0169 0.0030 0.0028 0.0028 0.0027 0.0024 0.0024
0.0392 0.0821 0.0639 0.0577 0.0628 0.0575 0.0602 0.0586
0.0209 0.0488 0.0905 0.0836 0.0890 0.1125 0.1104 0.1000
0.0830 0.1577 0.2473 0.1983 0.1977 0.1957 0.1674 0.1697
-6,704 21,013 -68,286 42,535 113,145 92,429 276,849 45,541
-7,532 2,369 -8,155 3,101 7,684 5,266 16,544 2,993
-243 1,659 -6,831 2,938 6,178 4,754 14,807 2,766
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Table 12. 1989 Inverted (I-A) Table and Total Energ 7 Requirements (continued)
27. transportation, 28. wholesale
22. transport 23. other 26. gas and city warehousing, postal and retail and 29. otherequipment manufactures 24. construction 25. electricity retail and
equipment manuactureswater and services
telecommunication
0.0024 0.0125 0.0021 0.0012 0.0013 0.0015 0.0019 0.0080
0.0051 0.0084 0.0109 0.0008 0.0007 0.0011 0.0011 0.0015
0.0003 0.0036 0.0003 0.0002 0.0002 0.0002 0.0003 0.0016
0.0603 0.0606 0.1228 0.2354 0.3292 0.0915 0.0259 0.0248
0.0026 0.0126 0.0023 0.0016 0.0016 0.0018 0.0020 0.0104
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0007
0.0096 0.0877 0.0066 0.0024 0.0033 0.0034 0.0041 0.0073
0.0040 0.0232 0.0034 0.0021 0.0030 0.0019 0.0024 0.0053
0.0214 0.0230 0.0511 0.0029 0.0025 0.0032 0.0040 0.0039
0.0244 0.0652 0.0247 0.0095 0.0121 0.0184 0.0344 0.0493
0.0586 0.1194 0.0496 0.0895 0.0278 0.0151 0.0144 0.0256
0.0597 0.2303 0.0615 0.0089 0.0142 0.0094 0.0245 0.0186
0.0623 0.0495 0.0339 0.0113 0.0130 0.0239 0.0091 0.0308
0.0568 0.0634 0.0670 0.2025 0.2644 0.1570 0.0397 0.0291
0.0231 0.0293 0.1863 0.0072 0.0051 0.0051 0.0029 0.0096
0.3893 0.1569 0.2598 0.0299 0.0537 0.0318 0.0120 0:0337
0.1258 0.1310 0.0870 0.0207 0.0181 0.0146 0.0066 0.0185
0.0364 0.0229 0.0288 0.0153 0.0372 0.0119 0.0048 0.0084
0.0087 0.0044 0.0080 0.0006 0.0005 0.0009 0.0005 0.0025
0.0222 0.0918 0.0099 0.0078 0.0036 0.0104 0.0034 0.0140
0.0403 0.0222 0.0621 0.0328 0.0078 0.0096 0.0031 0.0093
1.4129 0.0091 0.0064 0.0036 0.0054 0.0555 0.0077 0.0125
0.0085 1.1434 0.0043 0.0028 0.0050 0.0037 0.0053 0.0098
0.0104 0.0088 1.0074 0.0245 0.0086 0.0140 0.0092 0.0288
0.0518 0.0569 0.0419 1.1755 0.0614 0.0216 0.0178 0.0245
0.0027 0.0031 0.0055 0.0024 1.1539 0.0018 0.0028 0.0040
0.0539 0.0682 0.0715 0.0296 0.0399 1.1552 0.0700 0.0446
0.0981 0.0934 0.0830 0.0178 0.0703 0.0215 1.0140 0.0298
0.1557 0.1706 0.1512 0.1241 0.1356 0.1558 0.1868 1.2130
185,168 154,555 461,547 26,866 17,737 182,491 468,490 1,416,696
10,516 9,797 30,934 5,442 4,691 28,651 18,580 41,166
9,600 8,792 19,329 31,582 1,089 3,937 8,345 34,658
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Table 13. 1986 Inverted (I-A) Table and Total Energy Requirements
1. agriculture 2. forestry 3. fishery 4. mineral 5. foodand livestock
1. agriculture and livestock 1.3612 0.0003 0.0499 0.0014 0.7109
2. forestry 0.0038 1.2359 0.0026 0.0026 0.0032
3. fishery 0.0189 0.0000 1.0830 0.0001 0.0736
4. mineral 0.0248 0.0128 0.0862 1.1728 0.0367
5. food 0.3206 0.0003 0.0838 0.0014 1.3267
6. beverage and tobacco 0.0018 0.0000 0.0003 0.0001 0.0020
7. textile 0.0066 0.0008 0.0274 0.0049 0.0084
8. apparel 0.0018 0.0005 0.0065 0.0043 0.0025
9. leather and lumber 0.0032 0.0008 0.0076 0.0081 0.0042
10. paper and print 0.0169 0.0028 0.0170 0.0101 0.0362
11. petrochemical and industrial
chemical 0.0362 0.0031 0.0199 0.0195 0.0450
12. synthetic fibers and plastic and
plastic products 0.0163 0.0017 0.0229 0.0126 0.0262
13. other chemical materials 0.0831 0.0040 0.0195 0.0301 0.0603
14. petroleum refining products 0.0369 0.0216 0.1564 0.1155 0.0516
15. non-metallic products 0.0033 0.0031 0.0040 0.0088 0.0049
16. steel 0.0153 0.0066 0.0357 0.0593 0.0233
17. miscellaneous metals and metallic
products 0.0117 0.0031 0.0167 0.0293 0.0229
18. machinery 0.0098 0.0022 0.0148 0.0463 0.0115
19. household electrical appliances 0.0004 0.0004 0.0010 0.0005 0.0006
20. electronic components and parts 0.0022 0.0007 0.0099 0.0034 0.0034
21. electrical machinery 0.0032 0.0014 0.0059 0.0123 0.0045
22. transport equipment 0.0035 0.0053 0.0481 0.0054 0.0074
23. other manufactures 0.0027 0.0005 0.0254 0.0042 0.0050
24. construction 0.0074 0.0097 0.0061 0.0087 0.0092
25. electricity 0.0202 0.0030 0.0293 0.0390 0.0344
26. gas and city water 0.0023 0.0009 0.0013 0.0034 0.0025
27. transportation, warehousing,
postal and telecommunication 0.0303 0.0392 0.0378 0.0572 0.0469
28. wholesale and retail and trade 0.0737 0.0036 0.0448 0.0243 0.1263
29. other services 0.1046 0.0259 0.0851 0.0821 0.1404
final demand 19,938 -17,490 48,507 -98,093 233,636
petroleum total requirement 736 -377 7,587 -11,328 12,056
electricity total requirement 402 -52 1,421 -3,830 8,039
Unit for the Inversed (I-A) Matrix: NT$ in total requirement per NT$ of final demand
Unit for final demand and energy requirements: Million New Taiwan Dollar (NT$)
Source: Calculation by Chi-Jen Yang
Original data from the Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
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Table 13. 1986 Inversed (I-A) Table and Total Energy Requirements (continued)
11. 12. synthetic 13. other
6. beverage and 7.textile8.apparel 9. leather and 10. paper and petrochemical fibers and7. textile 8. apparel chemicaltobacco lumber print and industrial plastic and
chemical plastic products materials
0.1524 0.1153 0.0681 0.0038 0.0107 0.0048 0.0094 0.0167
0.0018 0.0032 0.0037 0.2754 0.0194 0.0024 0.0043 0.0344
0.0063 0.0021 0.0035 0.0003 0.0009 0.0005 0.0005 0.0011
0.0205 0.0544 0.0449 0.0327 0.0542 0.2068 0.0881 0.0857
0.1112 0.0345 0.0605 0.0040 0.0125 0.0066 0.0068 0.0182
1.0297 0.0003 0.0002 0.0001 0.0002 0.0001 0.0001 0.0002
0.0038 1.3927 0.4777 0.0178 0.0137 0.0046 0.0736 0.0629
0.0014 0.0945 1.1517 0.0056 0.0046 0.0026 0.0219 0.0133
0.0029 0.0047 0.0056 1.2999 0.0159 0.0050 0.0073 0.0045
0.0468 0.0410 0.0458 0.0350 1.6127 0.0197 0.0578 0.0576
0.0361 0.1791 0.1188 0.0452 0.0780 1.8253 0.5168 0.4126
0.0173 0.4434 0.2431 0.0604 0.0334 0.0157 1.4523 0.1073
0.0257 0.0642 0.0746 0.0493 0.0561 0.0354 0.0814 1.2627
0.0251 0.0679 0.0609 0.0434 0.0716 0.2892 0.1180 0.1131
0.0088 0.0058 0.0052 0.0104 0.0055 0.0091 0.0070 0.0131
0.0372 0.0359 0.0304 0.0380 0.0316 0.0512 0.0484 0.0478
0.0673 0.0228 0.0219 0.0393 0.0268 0.0415 0.0388 0.0454
0.0078 0.0294 0.0203 0.0151 0.0176 0.0325 0.0343 0.0216
0.0004 0.0009 0.0008 0.0008 0.0009 0.0008 0.0011 0.0009
0.0024 0.0043 0.0045 0.0042 0.0048 0.0043 0.0048 0.0041
0.0028 0.0089 0.0068 0.0057 0.0076 0.0103 0.0096 0.0077
0.0024 0.0055 0.0054 0.0055 0.0066 0.0048 0.0048 0.0052
0.0095 0.0068 0.0181 0.0047 0.0112 0.0047 0.0104 0.0070
0.0048 0.0111 0.0106 0.0095 0.0120 0.0129 0.0115 0.0115
0.0181 0.0949 0.0593 0.0418 0.0671 0.1084 0.0864 0.0603
0.0016 0.0022 0.0021 0.0020 0.0023 0.0064 0.0031 0.0036
0.0204 0.0496 0.0533 0.0721 0.0552 0.0472 0.0528 0.0572
0.0443 0.0568 0.0689 0.0655 0.0703 0.0552 0.0635 0.0747
0.0865 0.1612 0.1566 0.1187 0.2185 0.1560 0.1588 0.1735
81,529 63,924 270,341 66,115 14,047 -65,465 155,049 4,778
2,048 4,341 16,463 2,866 1,005 -18,932 18,292 540
1,478 6,068 16,026 2,764 942 -7,094 13,400 288
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Table 13. 1986 Inverted (I-A) Table and Total Energ; Requirements (continued)
17. 19. household 20. electronic
14. petroleum 15. non-metallic 16. steel iscellaneous 18. machinery household 20. electronic 21. electrical
refining products products 16. steel metals and appliances and parts machinery
metallic appliances and parts
0.0011 0.0020 0.0024 0.0024 0.0022 0.0029 0.0029 0.0030
0.0016 0.0030 0.0017 0.0029 0.0030 0.0055 0.0045 0.0043
0.0001 0.0002 0.0004 0.0003 0.0003 0.0003 0.0003 0.0003
0.5701 0.2387 0.1633 0.0898 0.0746 0.0585 0.0526 0.0602
0.0012 0.0022 0.0030 0.0028 0.0025 0.0030 0.0031 0.0029
0.0001 0.0001 0.0002 0.0001 0.0002 0.0001 0.0001 0.0001
0.0034 0.0066 0.0042 0.0065 0.0068 0.0114 0.0112 0.0139
0.0026 0.0026 0.0025 0.0030 0.0043 0.0042 0.0047 0.0040
0.0044 0.0073 0.0041 0.0076 0.0091 0.0186 0.0136 0.0121
0.0078 0.0533 0.0248 0.0337 0.0270 0.0582 0.0758 0.0449
0.0221 0.0821 0.0501 0.0713 0.0462 0.0823 0.0837 0.0870
0.0083 0.0188 0.0136 0.0330 0.0352 0.1193 0.1304 0.0991
0.0231 0.0337 0.0217 0.0352 0.0316 0.0363 0.0356 0.0475
1.1087 0.1063 0.1305 0.0779 0.0731 0.0590 0.0539 0.0645
0.0059 1.1252 0.0540 0.0225 0.0231 0.0325 0.0421 0.0179
0.0467 0.0751 2.1970 0.5993 0.6618 0.2951 0.1930 0.3061
0.0221 0.0337 0.0683 1.3367 0.1586 0.2428 0.1776 0.3429
0.0272 0.0517 0.0410 0.0323 1.1445 0.0881 0.0346 0.0441
0.0005 0.0008 0.0013 0.0027 0.0019 1.1256 0.0032 0.0032
0.0027 0.0044 0.0063 0.0084 0.0315 0.0846 1.8221 0.0737
0.0081 0.0116 0.0121 0.0150 0.0597 0.2002 0.1025 1.3180
0.0038 0.0089 0.0064 0.0059 0.0072 0.0056 0.0052 0.0052
0.0033 0.0040 0.0049 0.0046 0.0086 0.0098 0.0079 0.0057
0.0068 0.0101 0.0147 0.0122 0.0111 0.0114 0.0120 0.0110
0.0304 0.0739 0.0897 0.0646 0.0541 0.0479 0.0521 0.0550
0.0036 0.0164 0.0033 0.0030 0.0030 0.0028 0.0029 0.0025
0.0347 0.0696 0.0628 0.0592 0.0628 0.0592 0.0592 0.0548
0.0189 0.0478 0.1012 0.0913 0.0911 0.1192 0.1218 0.0987
0.0786 0.1298 0.2793 0.2134 0.1832 0.1935 0.1859 0.1761
-12,013 27,813 -51,537 57,398 67,658 56,347 178,272 28,443
-13,318 2,955 -6,725 4,474 4,944 3,323 9,609 1,835
-366 2,057 -4,622 3,707 3,662 2,699 9,284 1,565
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Table 13. 1986 Inverted (I-A) Table and Total Energ Requirements (continued)
i27. transportation, 28. wholesale
22. transport 23. other 24. construction 25. electrici 26. gas and city warehousing, postal and retail and 29. other
equipment manufactures water and trade services
telecommunication
0.0028 0.0165 0.0020 0.0013 0.0015 0.0014 0.0021 0.0079
0.0062 0.0115 0.0138 0.0011 0.0013 0.0016 0.0016 0.0024
0.0003 0.0035 0.0002 0.0002 0.0002 0.0002 0.0003 0.0014
0.0604 0.0562 0.1246 0.1914 0.3046 0.0882 0.0255 0.0263
0.0029 0.0150 0.0021 0.0016 0.0018 0.0017 0.0022 0.0104
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0007
0.0117 0.0992 0.0066 0.0024 0.0033 0.0034 0.0045 0.0080
0.0044 0.0260 0.0033 0.0017 0.0024 0.0018 0.0027 0.0057
0.0163 0.0255 0.0514 0.0032 0.0034 0.0037 0.0045 0.0048
0.0275 0.0727 0.0245 0.0107 0.0139 0.0174 0.0379 0.0474
0.0605 0.1206 0.0456 0.0729 0.0196 0.0142 0.0140 0.0250
0.0582 0.2398 0.0489 0.0079 0.0124 0.0080 0.0217 0.0160
0.0664 0.0562 0.0324 0.0118 0.0150 0.0222 0.0096 0.0330
0.0605 0.0631 0.0656 0.1197 0.3044 0.1619 0.0401 0.0302
0.0238 0.0255 0.1864 0.0070 0.0058 0.0052 0.0037 0.0132
0.4652 0.1508 0.2465 0.0285 0.0503 0.0356 0.0141 0.0390
0.1230 0.1286 0.0838 0.0182 0.0175 0.0138 0.0072 0.0188
0.0456 0.0272 0.0304 0.0121 0.0300 0.0124 0.0058 0.0102
0.0074 0.0055 0.0091 0.0007 0.0006 0.0009 0.0007 0.0033
0.0221 0.0778 0.0097 0.0089 0.0039 0.0073 0.0037 0.0157
0.0418 0.0221 0.0611 0.0341 0.0082 0.0077 0.0035 0.0111
1.3497 0.0083 0.0056 0.0032 0.0051 0.0517 0.0076 0.0117
0.0091 1.1255 0.0040 0.0030 0.0060 0.0034 0.0058 0.0102
0.0098 0.0107 1.0083 0.0240 0.0107 0.0140 0.0123 0.0413
0.0480 0.0544 0.0370 1.1576 0.0514 0.0202 0.0202 0.0250
0.0031 0.0029 0.0054 0.0021 1.1218 0.0020 0.0035 0.0046
0.0539 0.0652 0.0647 0.0286 0.0446 1.1418 0.0733 0.0420
0.0978 0.0972 0.0767 0.0157 0.0880 0.0189 1.0156 0.0323
0.1685 0.1624 0.1368 0.1321 0.1555 0.1409 0.1891 1.1750
126,677 177,071 304,185 20,439 18,259 161,757 326,328 1,030,519
7,661 11,165 19,968 2,447 5,558 26,191 13,100 31,129
6,082 9,633 11,266 23,660 939 3,264 6,600 25,752
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Table 14. 1984 Inverted (I-A) Table and Total Energy Requirements
1. agriculture 2. forestry 3. fishery 4. mineral 5. foodand livestock
1. agriculture and livestock 1.3451 0.0007 0.0578 0.0017 0.7216
2. forestry 0.0037 1.1676 0.0030 0.0032 0.0035
3. fishery 0.0170 0.0001 1.0944 0.0002 0.0682
4. mineral 0.0259 0.0140 0.0760 1.1582 0.0365
5. food 0.2983 0.0008 0.0968 0.0019 1.3177
6. beverage and tobacco 0.0014 0.0001 0.0004 0.0002 0.0010
7. textile 0.0069 0.0013 0.0240 0.0037 0.0083
8. apparel 0.0024 0.0012 0.0061 0.0039 0.0028
9. leather and lumber 0.0037 0.0013 0.0080 0.0098 0.0046
10. paper and print 0.0149 0.0044 0.0166 0.0090 0.0325
11. petrochemical and industrial
chemical 0.0362 0.0042 0.0163 0.0154 0.0433
12. synthetic fibers and plastic and
plastic products 0.0170 0.0029 0.0193 0.0089 0.0275
13. other chemical materials 0.0841 0.0065 0.0183 0.0224 0.0620
14. petroleum refining products 0.0361 0.0212 0.1374 0.0891 0.0469
15. non-metallic products 0.0034 0.0055 0.0036 0.0073 0.0050
16. steel 0.0188 0.0131 0.0339 0.0678 0.0273
17. miscellaneous metals and metallic
products 0.0123 0.0057 0.0146 0.0283 0.0259
18. machinery 0.0127 0.0034 0.0158 0.0416 0.0128
19. household electrical appliances 0.0004 0.0007 0.0010 0.0005 0.0006
20. electronic components and parts 0.0021 0.0013 0.0108 0.0029 0.0033
21. electrical machinery 0.0024 0.0018 0.0040 0.0078 0.0033
22. transport equipment 0.0024 0.0135 0.0399 0.0059 0.0052
23. other manufactures 0.0021 0.0007 0.0195 0.0031 0.0038
24. construction 0.0071 0.0179 0.0046 0.0066 0.0078
25. electricity 0.0206 0.0041 0.0250 0.0390 0.0345
26. gas and city water 0.0026 0.0007 0.0012 0.0030 0.0028
27. transportation, warehousing, postal
and telecommunication 0.0227 0.0396 0.0327 0.0501 0.0376
28. wholesale and retail and trade 0.0590 0.0059 0.0427 0.0249 0.1016
29. other services 0.1022 0.0448 0.1002 0.1039 0.1409
final demand 31,258 -16,751 46,206 -94,611 211,364
petroleum total requirement 1,129 -355 6,349 -8,434 9,903
electricity total requirement 643 -69 1,157 -3,690 7,286
Unit for the Inversed (I-A) Matrix: NT$ in total requirement per NT$ of final demand
Unit for final demand and energy requirements: Million New Taiwan Dollar (NT$)
Source: Calculation by Chi-Jen Yang
Original data from the Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
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Table 14. 1984 Inverted (I-A) Table and Total Energy Requ irements (continued)
11. 12. synthetic 13. other
6. beverage and 7. textile 8. apparel 9. leather and 10. paper and petrochemical fibers and chemical
tobacco lumber print and industrial plastic and
_ _chemical olastic products materials
0.1231 0.1188 0.0655 0.0045 0.0147 0.0025 0.01 00 0.0196
0.0019 0.0043 0.0042 0.3309 0.0258 0.0018 0.0085 0.0260
0.0046 0.0019 0.0027 0.0004 0.0011 0.0003 0.0005 0.0010
0.0195 0.0551 0.0431 0.0299 0.0547 0.2518 0.0933 0.0968
0.0847 0.0319 0.0487 0.0046 0.0178 0.0030 0.0062 0.0161
1.0345 0.0005 0.0004 0.0003 0.0005 0.0003 0.0004 0.0005
0.0031 1.3569 0.4877 0.0181 0.0121 0.0038 0.0768 0.0689
0.0013 0.0827 1.1187 0.0055 0.0041 0.0026 0.0281 0.0224
0.0029 0.0043 0.0054 1.2473 0.0178 0.0036 0.0070 0.0050
0.0431 0.0364 0.0435 0.0287 1.5726 0.0182 0.0529 0.0566
0.0273 0.1658 0.1129 0.0368 0.0695 1.7969 0.4567 0.4216
0.0125 0.4694 0.2734 0.0555 0.0280 0.0140 1.4525 0.1082
0.0212 0.0576 0.0618 0.0422 0.0507 0.0244 0.0666 1.2410
0.0219 0.0599 0.0509 0.0359 0.0668 0.2295 0.0951 0.0986
0.0075 0.0049 0.0046 0.0097 0.0051 0.0110 0.0069 0.0123
0.0391 0.0382 0.0315 0.0373 0.0365 0.0487 0.0493 0.0485
0.0667 0.0216 0.0210 0.0353 0.0310 0.0304 0.0360 0.0438
0.0090 0.0288 0.0183 0.0130 0.0168 0.0297 0.0305 0.0228
0.0005 0.0010 0.0009 0.0009 0.0009 0.0007 0.0011 0.0009
0.0021 0.0039 0.0040 0.0047 0.0045 0.0036 0.0041 0.0040
0.0021 0.0061 0.0048 0.0044 0.0060 0.0068 0.0069 0.0060
0.0018 0.0036 0.0035 0.0072 0.0068 0.0040 0.0040 0.0044
0.0053 0.0067 0.0179 0.0039 0.0057 0.0036 0.0106 0.0053
0.0039 0.0083 0.0079 0.0107 0.0083 0.0076 0.0084 0.0088
0.0180 0.0949 0.0603 0.0377 0.0714 0.1220 0.0920 0.0652
0.0013 0.0017 0.0016 0.0016 0.0024 0.0026 0.0020 0.0023
0.0195 0.0437 0.0448 0.0634 0.0563 0.0454 0.0502 0.0517
0.0372 0.0683 0.0708 0.0646 0.0913 0.0510 0.0820 0.0827
0.0984 0.1838 0.1781 0.1360 0.2310 0.1590 0.1745 0.1954
75,448 48,733 244,095 50,363 5,767 -44,018 121,932 15,916
1,654 2,921 12,429 1,806 385 -10,100 11,591 1,570
1,357 4,626 14,728 1,897 412 -5,372 11,215 1,038
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Table 14. 1984 Inverted (I-A) Table and Total Energq Requirements (continued)
17.
14. petroleum 15. non-metallic 16steel iscellaneous 18 machinery usehold 20. e ectrical components 21electrical
refining products products 16. steel metals and al an machinery
metallic appliances and parts
0.0020 0.0027 0.0030 0.0032 0.0027 0.0036 0.0038 0.0037
0.0020 0.0035 0.0019 0.0036 0.0031 0.0052 0.0066 0.0050
0.0002 0.0003 0.0004 0.0004 0.0003 0.0004 0.0004 0.0004
0.5636 0.2704 0.1724 0.0928 0.0763 0.0585 0.0489 0.0655
0.0023 0.0029 0.0035 0.0036 0.0030 0.0036 0.0040 0.0037
0.0003 0.0003 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004
0.0029 0.0058 0.0034 0.0056 0.0055 0.0103 0.0110 0.0118
0.0026 0.0027 0.0023 0.0029 0.0041 0.0045 0.0054 0.0042
0.0054 0.0084 0.0046 0.0091 0.0087 0.0131 0.0178 0.0123
0.0090 0.0498 0.0227 0.0342 0.0239 0.0583 0.0668 0.0440
0.0165 0.0677 0.0382 0.0534 0.0324 0.0635 0.0727 0.0750
0.0070 0.0161 0.0110 0.0248 0.0241 0.1159 0.1219 0.0802
0.0192 0.0291 0.0148 0.0295 0.0202 0.0298 0.0305 0.0417
1.0985 0.1213 0.1245 0.0689 0.0672 0.0524 0.0450 0.0586
0.0059 1.1263 0.0493 0.0212 0.0221 0.0243 0.0287 0.0231
0.0559 0.0657 2.1963 0.5986 0.6866 0.3246 0.1587 0.3447
0.0240 0.0311 0.0556 1.3266 0.1256 0.2016 0.1622 0.3741
0.0278 0.0394 0.0273 0.0291 1.1313 0.0665 0.0263 0.0431
0.0006 0.0008 0.0011 0.0032 0.0012 1.0710 0.0019 0.0033
0.0030 0.0040 0.0051 0.0085 0.0178 0.1489 1.7661 0.0629
0.0061 0.0089 0.0077 0.0119 0.0483 0.1998 0.0877 1.2236
0.0041 0.0058 0.0055 0.0047 0.0048 0.0067 0.0043 0.0046
0.0030 0.0035 0.0038 0.0039 0.0071 0.0063 0.0070 0.0059
0.0066 0.0089 0.0088 0.0087 0.0085 0.0095 0.0097 0.0087
0.0320 0.0853 0.1064 0.0717 0.0627 0.0516 0.0504 0.0647
0.0046 0.0090 0.0028 0.0029 0.0024 0.0021 0.0021 0.0026
0.0330 0.0697 0.0683 0.0545 0.0578 0.0550 0.0568 0.0535
0.0206 0.0429 0.1884 0.1322 0.1182 0.1171 0.1293 0.1285
0.1410 0.1499 0.2269 0.2115 0.1768 0.1843 0.1983 0.1879
26,656 20,674 -28,493 42,751 57,160 49,416 140,243 16,020
29,283 2,509 -3,548 2,947 3,844 2,590 6,310 939
852 1,764 -3,032 3,064 3,587 2,552 7,069 1,036
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Table 14. 1984 Inverted (I-A) Table and Total Energ Requirements (continued)
27. transportation, 28. wholesale
22. transport 23. other 26. gas and city warehousing, postal and retail and 29. other
equipment manufactures 24. construction 25. electricity and trade services
telecommunication
0.0033 0.0200 0.0027 0.0016 0.0021 0.0025 0.0031 0.0130
0.0055 0.0132 0.0148 0.0010 0.0014 0.0016 0.0021 0.0026
0.0003 0.0020 0.0003 0.0002 0.0003 0.0003 0.0004 0.0019
0.0583 0.0574 0.1217 0.1743 0.2788 0.0768 0.0211 0.0235
0.0034 0.0177 0.0027 0.0020 0.0025 0.0029 0.0035 0.0163
0.0003 0.0004 0.0003 0.0003 0.0003 0.0004 0.0004 0.0023
0.0092 0.1107 0.0062 0.0018 0.0029 0.0029 0.0042 0.0066
0.0041 0.0399 0.0035 0.0015 0.0024 0.0020 0.0027 0.0050
0.0137 0.0338 0.0459 0.0026 0.0035 0.0033 0.0049 0.0043
0.0254 0.0710 0.0224 0.0086 0.0124 0.0203 0.0362 0.0417
0.0499 0.1055 0.0383 0.0613 0.0283 0.0119 0.0116 0.0199
0.0414 0.2182 0.0459 0.0054 0.0156 0.0073 0.0207 0.0153
0.0692 0.0600 0.0281 0.0079 0.0117 0.0169 0.0073 0.0241
0.0522 0.0546 0.0599 0.1288 0.3582 0.1375 0.0322 0.0266
0.0241 0.0263 0.1971 0.0046 0.0057 0.0053 0.0034 0.0101
0.4325 0.1401 0.2329 0.0267 0.0726 0.0371 0.0158 0.0548
0.0985 0.1208 0.0781 0.0149 0.0189 0.0136 0.0066 0.0165
0.0468 0.0241 0.0252 0.0095 0.0484 0.0097 0.0047 0.0088
0.0065 0.0069 0.0074 0.0005 0.0006 0.0009 0.0007 0.0031
0.0191 0.0415 0.0085 0.0057 0.0035 0.0134 0.0037 0.0162
0.0260 0.0205 0.0434 0.0219 0.0064 0.0069 0.0025 0.0080
1.3777 0.0044 0.0045 0.0027 0.0032 0.0485 0.0040 0.0094
0.0047 1.1483 0.0034 0.0023 0.0030 0.0034 0.0055 0.0065
0.0073 0.0089 1.0063 0.0123 0.0073 0.0143 0.0101 0.0231
0.0487 0.0628 0.0407 1.1376 0.0591 0.0219 0.0179 0.0227
0.0020 0.0023 0.0042 0.0013 1.1320 0.0016 0.0037 0.0031
0.0429 0.0569 0.0582 0.0287 0.0285 1.0903 0.0580 0.0387
0.1051 0.0987 0.0760 0.0158 0.0274 0.0198 1.0145 0.0254
0.1630 0.1881 0.1422 0.1304 0.1627 0.1872 0.2067 1.1851
112,757 133,061 307,195 18,109 12,594 127,930 293,677 808,464
5,881 7,260 18,401 2,333 4,512 17,589 9,467 21,543
5,493 8,350 12,498 20,601 745 2,802 5,244 18,346
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Table 15. 1981 Inverted (I-A) Table and Total Energy R quirements
1. agriculture 2. forestry 3. fishery 4. mineral 5. food
and livestock
1. agriculture and livestock 1.3207 0.0005 0.0553 0.0013 0.7195
2. forestry 0.0041 1.1861 0.0040 0.0040 0.0041
3. fishery 0.0117 0.0001 1.0842 0.0002 0.0515
4. mineral 0.0220 0.0135 0.0734 1.1166 0.0328
5. food 0.2588 0.0005 0.0892 0.0013 1.2778
6. beverage and tobacco 0.0012 0.0000 0.0002 0.0000 0.0007
7. textile 0.0073 0.0010 0.0283 0.0036 0.0089
8. apparel 0.0019 0.0009 0.0062 0.0036 0.0024
9. leather and lumber 0.0040 0.0010 0.0086 0.0103 0.0053
10. paper and print 0.0142 0.0042 0.0158 0.0084 0.0319
11. petrochemical and industrial
chemical 0.0332 0.0032 0.0142 0.0129 0.0378
12. synthetic fibers and plastic and
plastic products 0.0145 0.0021 0.0189 0.0082 0.0255
13. other chemical materials 0.0871 0.0050 0.0181 0.0224 0.0641
14. petroleum refining products 0.0306 0.0224 0.1371 0.0818 0.0441
15. non-metallic products 0.0032 0.0044 0.0035 0.0067 0.0048
16. steel 0.0175 0.0089 0.0305 0.0592 0.0244
17. miscellaneous metals and metallic
oroducts 0.0118 0.0043 0.0156 0.0281 0.0242
18. machinery 0.0157 0.0033 0.0130 0.0352 0.0150
19. household electrical appliances 0.0003 0.0004 0.0007 0.0003 0.0004
20. electronic components and parts 0.0011 0.0007 0.0070 0.0016 0.0018
21. electrical machinery 0.0024 0.0014 0.0040 0.0078 0.0031
22. transport equipment 0.0022 0.0090 0.0464 0.0058 0.0048
23. other manufactures 0.0022 0.0008 0.0205 0.0029 0.0036
24. construction 0.0068 0.0120 0.0046 0.0065 0.0078
25. electricity 0.0187 0.0039 0.0258 0.0344 0.0315
26. gas and city water 0.0024 0.0005 0.0012 0.0029 0.0027
27. transportation, warehousing, postal
and telecommunication 0.0228 0.0394 0.0355 0.0507 0.0386
28. wholesale and retail and trade 0.0555 0.0046 0.0411 0.0202 0.1032
29. other services 0.1071 0.0495 0.0914 0.1007 0.1480
final demand 31,576 -20,910 44,704 -74,138 189,085
petroleum total requirement 967 -469 6,129 -6,063 8,346
electricity total requirement 589 -81 1,154 -2,549 5,951
Unit for the Inversed (I-A) Matrix: NT$ in total requirement per NT$ of final demand
Unit for final demand and energy requirements: Million New Taiwan Dollar (NT$)
Source: Calculation by Chi-Jen Yang
Original data from the Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
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Table 15. 1981 Inversed (I-A) Table and Total Energy Requirements (continued)
11. 12. synthetic 13. other
6. beverage and 7. textile 8. apparel 9. leather and 10. paper and petrochemical fibers and chemical
tobacco lumber print and industrial plastic and
chemical olastic products materials
0.1312 0.1239 0.0651 0.0036 0.0203 0.0038 0.0102 0.0214
0.0027 0.0053 0.0050 0.4166 0.0365 0.0028 0.0102 0.0238
0.0038 0.0016 0.0020 0.0003 0.0013 0.0005 0.0005 0.0010
0.0186 0.0567 0.0443 0.0269 0.0628 0.2489 0.0929 0.1014
0.0893 0.0303 0.0414 0.0038 0.0228 0.0050 0.0058 0.0174
1.0219 0.0002 0.0001 0.0001 0.0002 0.0001 0.0001 0.0002
0.0035 1.3975 0.4937 0.0115 0.0123 0.0048 0.0801 0.0720
0.0013 0.0779 1.1278 0.0031 0.0035 0.0029 0.0209 0.0153
0.0035 0.0055 0.0059 1.2628 0.0233 0.0055 0.0084 0.0053
0.0486 0.0379 0.0433 0.0239 1.5464 0.0193 0.0538 0.0593
0.0226 0.1445 0.0988 0.0247 0.0715 1.6693 0.4188 0.3942
0.0103 0.4428 0.2600 0.0349 0.0263 0.0158 1.4713 0.0980
0.0227 0.0625 0.0640 0.0358 0.0511 0.0307 0.0640 1.2346
0.0230 0.0712 0.0585 0.0392 0.0823 0.2067 0.0978 0.1030
0.0072 0.0051 0.0045 0.0075 0.0058 0.0124 0.0071 0.0119
0.0305 0.0382 0.0303 0.0275 0.0375 0.0674 0.0520 0.0505
0.0507 0.0225 0.0210 0.0270 0.0324 0.0356 0.0349 0.0476
0.0086 0.0354 0.0239 0.0131 0.0242 0.0423 0.0407 0.0265
0.0003 0.0008 0.0006 0.0005 0.0006 0.0007 0.0008 0.0007
0.0013 0.0023 0.0023 0.0017 0.0027 0.0027 0.0025 0.0024
0.0018 0.0066 0.0049 0.0039 0.0062 0.0088 0.0072 0.0065
0.0017 0.0034 0.0033 0.0061 0.0064 0.0046 0.0038 0.0043
0.0112 0.0062 0.0160 0.0037 0.0099 0.0051 0.0099 0.0054
0.0038 0.0087 0.0080 0.0093 0.0094 0.0095 0.0089 0.0095
0.0174 0.0952 0.0614 0.0357 0.0736 0.1225 0.0897 0.0684
0.0013 0.0018 0.0017 0.0013 0.0021 0.0030 0.0020 0.0031
0.0186 0.0441 0.0458 0.0632 0.0531 0.0520 0.0498 0.0529
0.0300 0.0592 0.0645 0.0549 0.0699 0.0602 0.0678 0.0805
0.1025 0.1941 0.1718 0.1255 0.2496 0.2298 0.2001 0.2274
60,310 38,183 176,014 50,598 9,085 -31,387 86,790 13,928
1,385 2,719 10,303 1,986 748 -6,487 8,486 1,435
1,051 3,635 10,806 1,808 669 -3,844 7,787 953
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Table 15. 1981 Inverted (I-A) Table and Total Energy Requirements (continued)
17. 19. household 20. electronic
14. petroleum 15. non-metallic 16. steel iscellaneous 18. machinery ousehold 20. electronic 21. electrical
refining products products 16. steel metals and machinery appliances and parts machinery
metallic appliances and parts
0.0013 0.0023 0.0028 0.0027 0.0025 0.0032 0.0037 0.0035
0.0024 0.0045 0.0024 0.0045 0.0042 0.0056 0.0114 0.0067
0.0002 0.0003 0.0006 0.0004 0.0004 0.0004 0.0005 0.0004
0.5579 0.2505 0.1594 0.1101 0.0723 0.0633 0.0568 0.0713
0.0013 0.0023 0.0031 0.0028 0.0024 0.0030 0.0034 0.0031
0.0000 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001
0.0028 0.0051 0.0038 0.0065 0.0066 0.0097 0.0117 0.0130
0.0023 0.0023 0.0024 0.0028 0.0044 0.0036 0.0049 0.0036
0.0058 0.0089 0.0048 0.0094 0.0093 0.0111 0.0275 0.0148
0.0078 0.0494 0.0234 0.0339 0.0233 0.0512 0.0677 0.0439
0.0152 0.0522 0.0408 0.0465 0.0348 0.0546 0.0642 0.0703
0.0061 0.0163 0.0097 0.0231 0.0295 0.0983 0.1112 0.0747
0.0178 0.0266 0.0174 0.0328 0.0297 0.0318 0.0320 0.0424
1.1068 0.1321 0.1421 0.0853 0.0737 0.0615 0.0551 0.0700
0.0055 1.1250 0.0589 0.0237 0.0247 0.0277 0.0355 0.0246
0.0494 0.0715 2.1939 0.6195 0.6552 0.3589 0.2095 0.3593
0.0242 0.0340 0.0692 1.3451 0.1495 0.2325 0.2066 0.4072
0.0250 0.0538 0.0332 0.0335 1.1442 0.0724 0.0335 0.0457
0.0004 0.0006 0.0010 0.0024 0.0010 1.0570 0.0016 0.0031
0.0015 0.0023 0.0036 0.0038 0.0082 0.0485 1.5660 0.0515
0.0059 0.0081 0.0089 0.0112 0.0417 0.1613 0.0951 1.2321
0.0038 0.0055 0.0055 0.0046 0.0044 0.0067 0.0043 0.0042
0.0028 0.0034 0.0042 0.0042 0.0086 0.0063 0.0106 0.0060
0.0063 0.0089 0.0106 0.0095 0.0090 0.0101 0.0105 0.0094
0.0318 0.0872 0.1421 0.0973 0.0735 0.0627 0.0588 0.0773
0.0047 0.0064 0.0029 0.0027 0.0027 0.0022 0.0022 0.0023
0.0335 0.0686 0.0637 0.0535 0.0551 0.0532 0.0584 0.0535
0.0165 0.0382 0.1044 0.0870 0.0817 0.0911 0.1194 0.1023
0.1171 0.1573 0.3313 0.2343 0.2024 0.2210 0.2343 0.2159
13,390 15,343 -41,805 21,677 41,353 27,886 102,524 9,762
14,820 2,027 -5,940 1,850 3,046 1,716 5,646 683
425 1,338 -5,940 2,110 3,038 1,749 6,025 755
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Table 15. 1981 Inverted (I-A) Table and Total Energy Requirements (continued)
27. transportation, 28. wholesale
22. transport 23. other 26. gas and city warehousing, postal and retail a 29. other
equipment manufactures 24. construction 25. electricity retail and
equipmentwater and trade services
telecommunication trade
0.0030 0.0173 0.0021 0.0009 0.0014 0.0019 0.0023 0.0082
0.0078 0.0258 0.0190 0.0012 0.0018 0.0019 0.0026 0.0031
0.0004 0.0032 0.0003 0.0002 0.0002 0.0004 0.0003 0.0019
0.0558 0.0556 0.1132 0.1784 0.3193 0.0764 0.0204 0.0223
0.0028 0.0122 0.0019 0.0010 0.0015 0.0021 0.0022 0.0095
0.0001 0.0001 0.0001 0.0000 0.0001 0.0001 0.0001 0.0005
0.0087 0.1032 0.0055 0.0015 0.0027 0.0029 0.0042 0.0064
0.0036 0.0382 0.0028 0.0012 0.0022 0.0019 0.0025 0.0046
0.0173 0.0350 0.0490 0.0028 0.0040 0.0035 0.0052 0.0047
0.0248 0.0680 0.0205 0.0070 0.0107 0.0194 0.0346 0.0412
0.0451 0.0858 0.0303 0.0234 0.0214 0.0107 0.0098 0.0166
0.0365 0.1982 0.0404 0.0041 0.0120 0.0061 0.0195 0.0100
0.0677 0.0546 0.0244 0.0076 0.0121 0.0175 0.0069 0.0247
0.0571 0.0573 0.0624 0.2749 0.4566 0.1418 0.0339 0.0293
0.0238 0.0246 0.1840 0.0043 0.0054 0.0053 0.0030 0.0096
0.4091 0.1242 0.2235 0.0236 0.0552 0.0323 0.0106 0.0285
0.1229 0.1312 0.0723 0.0144 0.0185 0.0139 0.0059 0.0139
0.0457 0.0254 0.0241 0.0091 0.0352 0.0101 0.0045 0.0085
0.0014 0.0036 0.0064 0.0003 0.0004 0.0005 0.0004 0.0019
0.0079 0.0418 0.0052 0.0036 0.0017 0.0084 0.0019 0.0081
0.0385 0.0134 0.0394 0.0190 0.0059 0.0069 0.0020 0.0057
1.3875 0.0041 0.0041 0.0022 0.0030 0.0492 0.0036 0.0076
0.0040 1.1621 0.0032 0.0014 0.0028 0.0037 0.0056 0.0073
0.0077 0.0088 1.0061 0.0125 0.0071 0.0146 0.0097 0.0224
0.0551 0.0610 0.0423 1.1326 0.0580 0.0229 0.0170 0.0221
0.0022 0.0023 0.0036 0.0017 1.1290 0.0017 0.0038 0.0033
0.0422 0.0557 0.0560 0.0237 0.0280 1.0889 0.0562 0.0377
0.0944 0.0861 0.0597 0.0106 0.0206 0.0175 1.0124 0.0203
0.1923 0.1779 0.1451 0.0994 0.1448 0.2107 0.1890 1.1943
98,490 92,204 318,267 14,714 11,485 109,070 254,221 659,323
5,627 5,281 19,871 4,044 5,243 15,463 8,614 19,323
5,429 5,629 13,460 16,665 666 2,502 4,323 14,581
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Table 16 Biggest Energy Consuming Sectors
Direct Petroleum Input
1 2 3
transportation,
warehousing, wpetrochemical and
Year post and electricity industrial chemical
telecommunicat
ion
1981 23,518 21,839 6,101
1984 28,865 11,117 10,798
1986 42,647 10,230 16,889
1989 49,147 23,732 15,918
1991 51,229 32,124 12,495
Direct Electricity Input
1 2 3
synthetic fibers and
Year other services electricity plastic and plastic
products
1981 10,657 10,894 7,212
1984 12,829 13,973 11,031
1986 18,196 18,072 11,973
1989 23,082 24,580 12,365
1991 27,989 27,551 18,196
Unit: Million New Taiwan Dollars
Data Source: Tables 11-15, Appendix B
Total Petroleum Requirement
1 2 3
transportati
on,
warehousin
other services construction
g, post and
telecommu
nication
19,323 19,871 15,463
21,543 18,401 17,589
31,129 19,968 26,191
41,166 30,934 28,651
43,331 35,422 33,526
Total Electricity Requirement
1 2 3
constructio
other services electricity
n
14,581 16,665 13,460
18,346 20,601 12,498
25,752 23,660 11,266
34,658 31,582 19,329
43,358 38,406 24,411
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Table 17: Sectors with below-average direct petroleum input coefficients but above-average direct-and-indirect
petroleum input coefficients
synthetic miscellaneous
fibers and other household
paper and fibers and other metals and electricalSectors textile pape plastic and chemical machinery electrical construction national averageprint plastic eial metallic machineryplastic materials appliances
roductsproducts
Output (1981)
171,924 102,767 263,878 99,438 141,942 88,061 33,975 53,539 346,683 4,991,354
Direct Petroleum
Input Coefficient
(1981) 0.009 0.025 0.012 0.022 0.012 0.009 0.005 0.006 0.009 0.025
Direct and Indirect
Petroleum Input
Coefficient (1981) 0.071 0.082 0.098 0.103 0.085 0.074 0.062 0.070 0.062 0.059
Output (1991)
314,835 236,745 578,103 185,468 357,097 270,768 110,103 188,017 616,571 10,738,293
Direct Petroleum
Input Coefficient
(1991) 0.005 0.015 0.007 0.012 0.008 0.007 0.002 0.004 0.011 0.019
Direct and Indirect
Petroleum Input
Coefficient (1991) 0.063 0.064 0.102 0.086 0.067 0.062 0.050 0.057 0.067 0.039
Unit of Output: Million 1991 New Taiwan Dollars (NT$)
Unit of Direct Input Coefficients: NT$ of Petroleum Input per NT$ of Output
Unit of Direct and Indirect Input Coefficients: NT$ of Petroleum Input per NT$
Source: Tables 6-15
of Final Demand
Original Data Source: the Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
Note: These are all sectors with below-average direct petroleum input but above-average direct-and-indirect petroleum input coefficients.
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Table 18: Sectors with below-average direct electricity input coefficients but above-average direct-and-indirect
electricity input coefficients
apparel other chemical machinery household electronic transport other national average
Sectors electrical components
materials appliances and parts equipment manufactures
Output (1981)
213,742 99,438 88,061 33,975 178,468 153,968 122,959 4,991,354
Direct Petroleum
Input Coefficient
(1981) 0.012 0.016 0.015 0.010 0.010 0.008 0.016 0.017
Direct and Indirect
Petroleum Input
Coefficient (1981) 0.061 0.068 0.073 0.063 0.059 0.055 0.061 0.043
Output (1991)
307,584 185,468 270,768 110,103 648,109 378,882 217,186 10,738,293
Direct Petroleum
Input Coefficient
(1991) 0.013 0.015 0.013 0.009 0.009 0.008 0.013 0.017
Direct and Indirect
Petroleum Input
Coefficient (1991) 0.066 0.068 0.061 0.055 0.055 0.048 0.062 0.046
Unit of Output: Million 1991 New Taiwan Dollars (NT$)
Unit of Direct Input Coefficients: NT$ of Electricity Input per NT$ of Output
Unit of Direct and Indirect Input Coefficients: NT$ of Electricity Input per NT$ of Final Demand
Source: Tables 6-15.
Original Data Source: the Directorate General of Budget, Accounting, and Statistics (DGBAS), Taiwan.
Note: These are all sectors with below-average direct electricity input but above-average direct-and-indirect electricity input co
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